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CHINESE  COLONIZATION  IN  MANCHURIA* 

Owen  Lattimore 

I  "'HERE  are  striking  differences  between  Manchuria  and  other 
regions  of  pioneer  settlement.  The  tension  of  international 
affairs  alone  is  enough  to  distinguish  it  not  only  from  Australia, 
the  Argentine,  or  northwest  Canada  but  even  from  the  regions  of 
I  European  settlement  in  Africa,  where  the  international  and  racial 
!|  factors  differ  not  in  degree  but  in  kind  from  those  of  northeastern 
I  Asia.  Historically  Manchuria  is  a  part  of  the  great  migration  ground 
of  eastern  and  central  Asia.  In  our  time  the  form  of  migration  is 
changing,  but  migration  here  is  no  new  thing. 

Cultures  Old  and  New 

I  So  far  from  being  a  “virgin”  country,  as  is  so  commonly  assumed, 

I  Manchuria  is  a  vast  territory  with  an  important  regional,  racial,  and 

3  cultural  history  of  its  own.  The  problems  of  modern  colonization 

[  cannot  l)e  dealt  with  simply  in  terms  of  the  numbers  of  colonists  who 

j  settle  annually  and  the  number  of  new  commercial  opportunities 

i  created.  Historical  forces,  which  influence  the  affairs  of  the  living, 

■;  must  be  taken  into  consideration.  Time  and  again  races  emanating 

I  from  Manchuria  and  still  to  a  certain  extent  represented  there — of 

;  whom  the  most  important  now  are  not  the  Manchus  but  the  Mongols 

—have  led  or  shared  in  conquests  of  China  and  have  established 
i  in  China  dominions  of  greater  or  less  territorial  extent  in  which  the 

I  Chinese  became  politically  a  subordinate  race.  In  fact  China’s  im- 

i  mediate  title  to  Manchuria  derives  historically  from  the  conquest  of 

*  Mr.  Lattimore't  fieldwork  in  Manchuria  was  carried  out  under  the  auspices  of  the  American 
j  CeoKraphical  Society  and  with  the  aid  of  a  grant  from  the  Society  and  a  fellowship  from  the  Social 
Sdrnce  Research  Council.  His  full  report  is  published  under  the  title  Manchuria,  Cradle  of  Conflict"  ^ 
by  The  Macmillan  Co.,  New  York.  The  historical  aspect  of  the  problem  is  developed,  and  among  the 
i  •ccompanying  maps  is  one  showing  the  "reservoirs,"  leagues,  and  banners. — Edit.  Note. 
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China  by  the  Manchus.  In  earlier  pericxis,  however,  China  had 
exercised  a  certain  sovereignty  over  parts  of  Manchuria.  Signs  of  th« 
influence  of  Chinese  culture  can  be  detected  in  the  remotest  parts 
of  the  country  and  must  often  antedate  by  generations  the  actual 
arrival  of  Chinese  colonists  in  decisive  numbers. 

The  mere  fact  that  the  Chinese  have  a  highly  developed  individual 
civilization  is  enough  to  place  Manchuria,  with  Mongolia  and  Chinese 
Turkestan,  in  a  different  category  from  all  the  other  great  regions  of 
the  world  that  are  now  being  settled  and  civilized  for  the  first  time. 
This  ought  to  be  a  glaring  truth,  but  it  has  never  been  so  treated. 
As  a  spectacle  the  Chinese  colonization  of  Manchuria  is  so  magnificent, 
the  millions  taking  part  and  the  rapidity  of  their  spread  have  such  a 
dramatic  appeal  that  there  cannot  but  be  a  tendency  among  West¬ 
erners — especially  in  a  nation  like  America  with  a  strong  and  highly 
sentimentalized  pioneering  tradition — to  regard  it  as  a  spectacle  in 
their  own  manner. 

What  is  true  is  that  the  necessities  of  Manchuria  are  imposing  on 
the  Chinese  an  increased  use  of  Western  borrowings — which  explains 
the  relative  material  “progressiveness”  of  Manchuria  in  comparison 
w’ith  the  rest  of  China — and  that  parallel  with  the  Chinese  expansion, 
in  a  characteristically  Chinese  manner,  throughout  Manchuria  there 
is  a  direct  application  of  Western  methods,  in  the  full  W'estern  manner, 
by  Japan  in  the  zone  of  the  South  Manchuria  Railway  and  by  Russia 
in  a  somewhat  modified  manner  in  the  zone  of  the  Chinese  Eastern 
Railway.  The  upshot  of  the  present  crisis  will  be  a  decision  as  between 
the  mastery  of  the  Chinese  by  the  Western  methods  and  the  survival 
of  the  Chinese  manner  in  spite  of  the  Western  methods  that  the 
Chinese  tradition  is  increasingly  forced  to  employ.  This  may  com¬ 
pletely  alter  the  complexion  of  colonization  and  the  colonial  problem 
in  Manchuria.  In  the  meantime  Westernization  is  not,  as  is  too 
generally  assumed,  the  solution  of  all  the  problems  of  the  rapid 
Chinese  expansion,  but  is  in  fact  the  most  ambiguous  of  the  problems 
raised  by  that  expansion. 

Now  the  men  of  action  in  China  and  Manchuria  are,  of  necessity, 
men  who  have  spontaneously  emerged  from  the  background  of  the 
genuine  Chinese  tradition.  They  are  willing  to  use  information  of  the 
W’estern  type  as  a  method  of  dealing  w'ith  the  W’est,  but  the  vital 
processes  of  Chinese  affairs  they  continue  to  handle  in  the  Chinese 
manner.  Even  when  we  are  in  possession  of  facts,  we  do  not  neces¬ 
sarily  know  how’  they  will  be  used  in  action.  There  is  no  other  explana¬ 
tion  of  the  phenomenon  that  the  average  study  of  Manchurian  condi¬ 
tions,  however  convincing,  fact  by  fact,  may  be  the  information  that 
it  retails,  does  not  convey  an  impression  of  the  whole  truth  alx)ut 
what  is  happening — still  less  about  the  way  things  happen.  It  must 
be  emphasized  that  there  cannot  be  any  adequate  study  of  Man- 
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Fic.  I — Map  of  Manchuria  ahowing  the  provincial  diviaiona,  chief  towna.  and  railwaya.  The  forntter 
designation  of  the  “Three  Eaatern  Provincea”  haa  lately  been  replaced  by  that  of  “Four  Northeaatern 
Prorinces"  with  the  addition  of  Jehol  to  Heilungkiang,  Kirin,  and  Liaoning.  Compaue  with  the  mape 
of  settlement  zones,  relief,  and  population  density  and  distribution  on  pp.  igS-igQ.  Scale  of  map, 
approximately  i  :  14,000,000. 


churian  colonization  until  allowance  is  made  for  the  essential  differ¬ 
ence  l)etween  this  field  and  the  regions  of  pioneer  settlement  domi¬ 
nated  by  the  Western  tradition. 

The  Regionalism  of  Manchuria  i' 

The  modern  Chinese  colonization  of  Manchuria  began  in  the 
following  on  measures  adopted  by  the  Imperial  (Manchu) 
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government,  which  modified  the  theory  and  practice  of  land  tenure 
and  imparted  in  important  respects  a  fresh  character  to  the  process 
of  colonization.  A  w'ord,  however,  must  first  be  said  about  the 
character  of  the  earlier  colonization.  Wherever  the  old  populations 
and  old  social  conditions  of  Manchuria  can  still  be  detected  it  is  easy 
to  discern  the  effects  of  a  well  defined  historical  process:  the  periodic 
assault  on  China  of  barbarian  tribes  from  the  north,  alternating  with 
Chinese  reactions  which  threw  back  the  invaders  and  extended 
Chinese  authority  and  influence  into  barbarian  territories.  There  is 
no  opportunity  here  to  go  into  the  profound  importance  of  the  Great 
Wall  in  this  connection:  it  must  suffice  to  mention  the  significance 
of  the  country  immediately  north  of  the  Wall  as  the  “reservoir”  area 
of  the  successive  northern  invaders  of  China. 

The  Manchu  conquest  of  300  years  ago  demonstrates  most  clearly 
a  process  that  must  have  accompanied  every  previous  conquest 
of  the  Manchu  type.  In  this  “reservoir,”  dominating  the  Great  Wall 
by  virtue  of  the  plateau  formation  of  Inner  Mongolia,  was  repeatedly 
established  a  population  composed  of  tribal  followers  of  the  conquest 
who  remained  outside  of  the  conquered  territory  but  were  identified 
with  the  alien  dynasty  within  the  Wall.  It  supplied  officials  and 
troops  to  participate  in  the  rule  of  China  and  drew  from  China  a  great 
deal  of  wealth  in  the  form  of  subsidies  to  the  tribal  chief.  The 
“banner”  tribes  of  Inner  Mongolia,  who  extend  eastward  into  western 
Liaoning  Province,  are  a  living  survival  of  the  “reservoir”  system. 

The  “reservoir”  region,  both  during  periods  of  barbarian  ascend¬ 
ancy  and  periods  of  Chinese  ascendancy,  is  to  be  regarded  as  the  key  to 
the  sovereignty  of  North  China — often  of  all  China.  It  therefore 
has  a  regional  importance  which  transcends  both  its  racial  and  its 
cultural  importance.  However  triumphant  the  northward  spread  of 
Chinese  power,  any  Chinese  population  flowing  into  the  “reservoir" 
region  inevitably  becomes  even  more  conscious  of  the  fact  that  it  can 
now  exercise  a  control  over  the  affairs  of  China  behind  it  than  that 
it  can  press  forward  to  fresh  conquests  of  barbarian  territories. 

The  crucial  importance  of  such  a  regionalism,  oriented  as  it  is 
toward  China  with  a  tenacity  apparently  not  to  be  overcome  by  any 
rise  of  nationalistic  feeling,  can  hardly  be  exaggerated  in  a  study 
of  Chinese  colonization  beyond  the  Great  Wall.  A  regionalism  of 
this  kind  enters  into  the  blood,  it  survives  changes  in  the  type  of 
cmlization  and  defies  intellectual  definitions  of  policy  and  expansion¬ 
ism.  That  this  regionalism  does  survive  and  that  it  produces  an 
inner  discord  in  Manchurian  affairs  is  proved  by  the  categorical 
differences  in  temper  and  execution  between  Manchurian  frontier 
policy,  whether  the  frontier  is  Mongol,  Russian,  or  Japanese,  and 
the  policy  of  that  other  inward-facing  frontier  still  essentially  defined 
by  the  Great  Wall.  The  fact  that  the  problem  of  regionalism  as  a 
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dangerous  obstacle  is  instinctively  appreciated  is  borne  out  by  the 
^  strong  feeling  among  Chinese  that  the  regional  term  “Manchuria,” 
m  used  in  all  foreign  languages,  ought  to  be  discontinued. 

^  An  Inward-Facing  Frontier 

Western  opinion  generally  has  been  misled  by  the  extraordinary 

*  acceleration  in  contemporary  colonization  and  exploitation  in  Man¬ 
churia  into  the  belief  that  “the  Manchurian  question”  is  essentially 
a  problem  of  the  New  World;  that  Manchuria  is  in  the  forefront  of 
the  development  of  a  new  China;  and  that  its  problems  are  chiefly 
those  of  Chinese  expansion,  affecting  external  frontiers.  In  point 
of  fact  the  crux  of  all  Manchurian  affairs  is  still  the  relation  of  Man- 

^  churia  to  China.  The  policies  of  the  inward-facing  frontier  of  region- 
“  alism  still  take  precedence  over  the  outer  frontiers  of  the  nation. 
It  is  not  sufficiently  realized  that  the  growth  of  wealth  and  power 
in  Manchuria  still  increases  the  pressure  of  Manchuria  on  China 
-  far  more  than  it  increases  the  pressure  of  China  on  Mongolia  and  the 
s  wilderness  or  on  Japan  or  Russia.  The  frontiersman  still  has  his  back 
^  to  the  frontier. 

What  is  in  fact  taking  place  is  the  revaluation  of  a  still  vigorous 
regionalism  in  terms  of  new  categories  of  power — of  which  the  chief 

*  are  Western  mechanics  and  the  railway.  Because  of  the  comparative 

*  emptiness  of  the  land  the  Western  factors  have  had  a  freer  play 
and  a  more  immediate  effect  than  in  other  parts  of  China,  and  this  in 
itself  accounts  for  a  great  deal  of  the  superficial  resemblance  of 
colonization  in  Manchuria  to  colonization  in  Western  lands. 

J  .\s  for  the  regions  north  of  the  Great  Wall,  the  instinctive  attitude 
toward  them  was  long  ago  manifested.  A  positive  expansion  does 
[I  not  build  limiting  walls.  There  are  no  Great  Wall  systems  in  the 
South.  For  at  least  twenty-five  centuries  every  extension  of  Chinese 
authority  beyond  what  is  now  the  line  of  the  Great  Wall,  even  when 
backed  up  by  a  move  of  population,  has  had  a  peculiar  lack  of  vitality. 
Strategically  and  politically  expansion  beyond  the  Wall  was  defensive. 
The  prime  object  was  to  secure  the  frontier;  the  acquisition  of  extra 
territory  was  incidental.  Emigration  beyond  the  Wall  is  bound  up 
in  the  consciousness  of  the  people  with  proverbs  and  legends  of 
'  lament  and  despair. 

We  have  to  look  at  the  territorial  question  not  as  the  eager  occupa¬ 
tion  of  “virgin”  lands  in  which  an  impetuous  nation  is  clamoring  to 
demonstrate  its  vigor  but  as  a  wary  maneuvering  to  maintain  control 
over  lands  which  dominate  North  China  strategically  and  in  which 
I  Chinese  authority  has  ebbed  and  flowed  for  centuries.  The  immi¬ 
grants  arriving  in  such  numbers  are  not  spontaneously  and  competi¬ 
tively  thrusting  forward  to  find  room  in  which  to  release  their  pent-up 
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energies.  They  are  less  pioneers,  carrying  with  them  a  young  and 
confident  tradition,  than  refugees,  looking  over  their  shoulders  at  a 
homeland  unwillingly  abandoned  and  burdened  with  everything  they 
can  save  of  the  old  tradition. 

Politically  the  outlying  provinces  do  not  regard  themselves  as 
primarily  the  outposts  of  a  growing  empire  in  spite  of  the  fact  that 
they  inevitably  function  as  outposts.  Their  forward  positions  they 
occupy  tentatively  and  maintain  by  shifts  and  compromises,  and 
forward  movement  is  hesitant.  The  ambition  of  the  most  able  and 
energetic  men  looks  backward,  toward  China.  Subconsciously  much 
more  than  consciously  men  are  affected  by  the  unbroken  tradition 
of  the  “reservoir”  where,  throughout  history,  the  tendency  to  expand 
the  authority  of  China  has  been  overborne  by  the  tendency  to  turn 
and  assert  authority  in  China.  I  do  not  see  how  a  man  can  merge 
himself  at  all  in  the  popular  feeling  of  Manchuria  and  not  detect  this 
urgent  counterdrift. 

I  »  t  % 

Military  Colonization 

It  may  be  said  that  under  the  Manchus  the  colonization  of  remote 
regions  was  primarily  a  question  of  strategy;  and  this  applies  especially 
to  the  Amur  frontier,  the  North  Mongol ia-Siberia  frontier,  and  Chinese 
Turkestan.  Granted  the  fact  that  there  was  no  urge  tow'ard  coloniza¬ 
tion  except  as  a  matter  of  government  policy  and  that  all  colonization 
was  dominated  by  government  officials,  the  garrison  method  of 
settlement  was  probably  better  suited  than  any  other  to  the  conditions 
of  the  time.  The  garrisons  were  regarded  not  as  cantonments  of 
professional  troops  permanently  under  arms  but  as  groups  of  land¬ 
owning,  self-supporting  yeoman  farmers  wdth  a  military  tradition. 
The  able-bcxiied  men  were  not  permanently  in  service  but  were  liable 
to  be  called  on  for  service  at  need.  The  area  brought  within  reach  and 
under  control  must  obviously  have  been  far  greater  than  the  area 
actually  opened  to  cultivation. 

Military  colonization  at  the  present  time  shows  very  clearly  the 
continuance  of  the  old  tradition.  Its  aim  is  still  a  combination  of 
prov  iding  a  population  and  providing  a  defense.  But  at  the  present 
time  it  illustrates  the  importance  of  new  factors.  The  terms  of 
land  grants  are  a  modification  of  the  old  system,  and  the  governing 
ideas  are  largely  the  same;  but  they  are  hampered  in  fulfillment  by 
the  prime  change  of  military  organization  from  a  system  of  regional 
levies  engaged  in  soldiering  only  when  called  out  to  a  system  of 
mercenary  professional  armies.  This  in  itself  is  an  effect  of  Western 
influence;  and  consequently  the  armies,  in  spite  of  their  inefficiency 
from  a  Western  professional  point  of  view,  are  a  dreadfully  efficient 
factor  in  the  threatened  destruction  of  the  old  Chinese  way  of  life 
and  the  old  values  of  civilization. 
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Because  there  is  at  present  a  superfluity  of  soldiers  modern  schemes 
of  military  colonization  are  normally  drawn  up  with  a  view  to  the 
desirability  of  disbanding  troops.  The  most  obvious  impediment  to 
the  successful  disbandment  and  settlement  on  the  land  of  professional 
mercenary  soldiers  is  that  they  make  very  poor  colonists.  It  is  true 
that  the  majority  of  the  men  are  country-bred  and  have  either  worked 
on  farms  or  know  something  about  farm  life;  but  the  overwhelming 
majority  are  men  who  have  long  been  dissevered  from  their  families 
and  in  their  years  of  military  service  have  lost  the  taste  for  the  monot¬ 
onous  drudgery  of  farm  labor.  The  social  background  of  the  soldier- 
colonist  is  thus  as  different  as  can  be  from  that  of  the  yeoman  type 
available  in  Manchu  days.  Not  only  do  the  troops  themselves  tend 
to  distrust  the  whole  business  of  colonization,  but  they  do  not  mix 
well  with  civilian  settlers.  Soldier  and  civilian  colonists  together 
tend  to  form  a  somewhat  unassimilable  bloc  on  the  outskirts  of  older 
"natural”  pioneer  settlement. 

In  the  upshot  it  is  not  surprising  to  find  that  military  colonization 
tends  to  run  a  course  of  compromise.  The  majority  of  the  land  ac¬ 
tually  taken  up  on  special  military  terms  is  acquired  by  officers  who 
have  enough  capital  to  bring  in  civilian  tenants  and  proceed  in  the 
manner  of  ordinary  capitalists  engaged  in  land  development.  If  the 
region  prospers  the  importance  of  the  group  of  officials  concerned 
in  its  administration  and  exploitation  increases  accordingly.  This 
importance  in  turn  demands  an  increased  military  establishment  in 
order  that  the  new  regional-political  group  may  make  itself  felt. 
From  this  derives  the  paradox  that  it  is  the  usual  procedure  to  send 
out  recruiting  agents  to  Shantung  and  Chihli  to  find  farmers  to  be 
turned  into  soldiers  to  garrison  a  region  that  is  ostensibly  being 
developed  as  a  measure  for  disbanding  surplus  troops,  at  the  same 
time  that  refugees  are  also  being  gathered  to  colonize  the  region  to 

prtxiuce  revenue  to  finance  the  troops. 

% 

The  Shantung  Migration 

So  far  as  the  natural  pressure  of  population  within  China  had  an 
effect  in  promoting  emigration  before  the  period  of  Western  impact 
It  worked  through  the  old  Shantung  type  of  migration  and  the  spread¬ 
ing  expansion  of  border  communities  along  the  fringe  of  the  age-old 
"reservoir.”  In  the  first  place  there  was  the  difficulty  of  escaping  on 
foot  or  with  animal  transport  only  from  a  famine  region  and  of 
passing  through  regions  poor  in  cash  and  food  reserves  and  unable 
to  support  refugees  on  their  way  to  territories  suitable  for  colonization. 
In  the  second  place  there  was  the  extreme  traditional  repugnance 
toward  migration  and  the  stigma  of  despair  and  defeat  attached 
to  the  permanent  abandonment  of  the  ancient  home.  In  the  third 
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place  there  was  the  special  fear  and  dislike  of  all  the  “barbarian” 
country  north  of  the  Great  Wall — the  region  of  defense  and  fear,  not 
of  advance  and  hope.  Thus  along  the  whole  land  frontier  it  was 
exceptional  to  find  any  spread  of  Chinese  colonists  except  such  as  was 
effected  by  specific  order,  as  at  strategic  ix>ints  like  Jehol  and  Suiyiian. 

The  border  population  itself  did  tend  to  expand  northward.  The 
men  of  this  population  had  a  tradition  and  method  of  their  own; 
but  even  so  their  expansion  was  a  “spread”  in  character,  lacking 
drive  and  the  ambition  of  conquest.  They  moved  forward  tentatively 
when  conscious  of  a  strong  China  behind  them  but  withdrew  hastily 
or  “turned  Mongol”  completely  when  the  government  weakened  and 
the  old  forces  of  the  “reservoir”  reasserted  themselves.  For  compara¬ 
tively  large  numbers,  bringing  a  strong  definitely  Chinese  impact  to 
bear  on  a  comparatively  short  front,  we  have  to  look  to  the  Shantung 
type  of  migration. 

The  long-established  practice  of  migrating  to  Manchuria  to  work 
for  a  season  in  order  to  get  funds  for  going  back  to  China  to  stay  is  one 
of  the  evidences  of  the  negative  style  of  Chinese  migration  and  illus¬ 
trates  its  characteristic  form  of  drift.  On  the  other  hand  it  has  played 
a  large  part  in  the  establishment  of  the  Shantung  element  in  the 
Chinese  population  of  Manchuria  and  is  also  responsible  for  the  fact— 
which  might  at  first  seem  paradoxical — that  the  Shantung  settlers 
are,  by  general  recognition,  the  soundest  and  most  successful  of  all 
immigrants.  There  is  no  adequate  explanation  other  than  the  fact 
that  the  settler  who  derives  from  the  old  system  of  seasonal  migration 
has  behind  him  a  solid  tradition. 

The  facility  of  sea  communication  first  made  it  possible  for  men 
to  migrate  from  a  thickly  populated  region  without  passing  through 
intermediate  territory  in  which  there  was  no  room  or  need  for  them  to 
a  thinly  p)opulated  region  in  which  there  was  a  demand  for  their 
labor.  They  could  embark  in  Shantung  at  a  number  of  convenient 
ports  and  disembark  also  at  a  choice  of  ports;  while  the  valley  of  the 
lower  Liao  gave  a  direct  route  for  penetration  into  the  hinterland. 
The  land  approach  was  through  the  bottle-neck  passage  at  Shanhai- 
kwan,  west  and  northwest  of  which  penetration  was  limited  physically 
by  hilly  country'  and  politically  by  the  comparativ'ely  unreceptive 
attitude  of  the  Mongols.  Moreover  this  region  was  more  or  less 
monopolized  by  the  early-established  frontier  Chinese,  whose  great 
center  was  at  Chinchow. 

The  shorter  time  and  expense  of  the  sea  passage,  together  with 
direct  access  to  regions  where  work  could  be  found,  encouraged  the 
practice  of  seasonal  migration  and  return.  This  was  further  en¬ 
couraged  by  the  fact  that  the  great  landholders  of  the  “reservoir 
had  no  particular  need  of  tenants  but  Ijenefited  by  extra  “hands 
during  the  short  plowing,  planting,  cultivating,  and  harvest  season 
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With  the  extra  labor  they  could  produce  a  surplus  of  grain,  a  great 
part  of  which  was  also  exported  by  sea.  There  is,  however,  no  doubt 
that  a  certain  number  of  the  seasonal  migrants  remained,  after 
perhaps  one  or  two  trips,  as  permanent  settlers  and  that  a  far  greater 
number  could  have  remained  in  spite  of  the  Manchu  laws  of  land 
tenure  if  they  had  been  impelled  by  a  true  quest  for  new  lands  and 
opportunities  and  elbowroom  for  new  growth  and  self-expression. 
Indeed  the  seasonal  migrants  to  Manchuria  often  prolonged  their 
I  stay  to  several  years  without  entertaining  the  idea  of  permanent 
settlement;  and  this  type  of  long-term  temporary  immigrant  is  still 
ver>’  common.  The  land  laws  alone  cannot  account  for  the  strong 
tendency  to  return  to  China  after  a  season’s  work  in  Manchuria. 
To  my  mind  it  is  proof  of  the  orientation  of  the  true  Chinese  tradition. 
The  most  successful  emigrant  and  socially  the  most  respected  was 
the  man  who  went  out,  made  his  money,  and  came  back. 


Increase  of  Permanent  Settlers 


When,  how’ever,  railways  and  modern  exploitation  increased  the 
demand  for  men  in  Manchuria,  and  the  cumulative  disasters  of 
disintegration  within  China  began  to  force  up  the  supply  of  emigrants, 
the  Shantung  type  of  seasonal  migration  provided  a  transition-period 
link  of  inestimable  value.  Even  so,  the  supply  of  permanent  settlers 
never  satisfied  the  potential  demand,  and  seasonal  migrants  continued 
to  outnumber  p>ermanent  settlers  until  the  situation  in  Shantung  made 
it  increasingly  unsafe  to  return  there  with  money.  And,  as  it  hap¬ 
pened,  the  period  of  maximum  disorder  in  Shantung,  when  famine 
augmented  the  effects  of  military  demands  and  bandit  depredation, 
coincided  roughly  with  a  period  of  minimum  assertion  in  Manchuria 
on  the  part  of  both  Russia  and  Japan.  The  years  of  spectacular 
migration,  in  which  the  yearly  immigration  first  showed  a  preponder¬ 
ance  of  settlers  over  seasonal  laborers — and  the  figures  mounted  to 
something  like  a  million  a  year  with  half  a  million  permanent  settlers — 
were  1926-1928,  with  an  abrupt  check  in  1929  when  Russia  at  last 
jiblxxl  at  the  pressure  that  was  being  put  upon  her,  and  the  Japanese 
attitude  hardened  in  sympathy  with  Russia. 

Kven  at  the  height  of  the  boom,  when  every  form  of  immigration 
was  modified  as  far  as  possible  in  favor  of  speed  and  general  expansion, 
the  Shantung  tradition  retained  to  a  notable  degree  its  own  character 
and  quality.  While  it  submits  to  the  manipulations  of  the  great  land 
agencies  the  Shantung  family  retains  enough  individual  purpose  to 
edge  its  way  persistently  toward  a  place  where  “neighbors”  of  the 
old  home  are  already  established.  Time  and  again  the  same  story 
can  be  heard  from  such  a  family,  starving  and  dependent  on  charity 
but  working  toward  a  known  goal:  “If  we  can  reach  such-and-such 
a  place,  we  have  people  we  know.” 
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One  of  the  most  exclusive  fields  of  Shantung  settlement  is  along 
the  lower  Sungari,  from  below  Sanhsing  to  the  Amur.  In  this  region 
there  is  not  only  an  overwhelming  general  prep)onderance  of  Shantung 
people  on  the  land  and  in  the  towns,  but  in  district  after  district  there 
is  to  be  found  a  remarkable  proportion  of  people  from  the  same 
county  in  Shantung, 

One  principal  fact  relating  to  the  importance  of  the  Shantung  ele¬ 
ment  in  Manchuria  is  probably  not  generally  recognized;  the  part 
played  by  Shantung  men  in  military  affairs.  The  soldiers,  like  the 
settlers,  are  linked  by  an  unbroken  tradition  with  the  earliest  Manchu 
days  when  Shantung  men  filled  the  Chinese  Banners  of  the  Manchu 
army.  This  association  is  of  importance,  for  in  an  era  of  civil  war 
promotion  from  the  ranks  is  rapid  and  common.  There  is  inevitably 
a  large  proportion  of  men  of  Shantung  birth  or  extraction  among 
important  civil  and  military  officials,  and  these  men,  when  looking 
for  opportunities  of  investment  and  exploitation,  naturally  turn  to 
Shantung  landholders,  merchants,  and  industrialists.  Thus  the 
Shantung  element  ramifies  through  the  whole  economy  and  social 
structure  of  Manchuria. 

’* 

Refugee  Colonization 

The  development  of  railways  modified  the  old  conditions  in  a 
remarkable  way.  Refugees  could  be  transported  over  great  distances 
in  a  very  short  time  and  brought  direct  to  regions  that  needed  colonists. 
Railways,  moreover,  quite  as  much  as  the  acquisitions  of  Western 
armament,  destroyed  the  old  military  ascendancy  of  such  "reservoir” 
p)eople  as  the  Mongols.  Under  the  immemorial  conditions  when 
there  was  no  appreciable  difference  in  armament  between  Chinese 
and  barbarians  it  needed  a  very  large  military  effort  on  the  part  of 
the  Chinese  to  confirm  the  conquest  of  very  narrow  strips  of  territory'. 
Manchus,  Mongols,  and  the  Central  Asian  tribes,  accustomed  to 
warfare  in  terms  of  rapid  mobility  over  great  distances  and  to  quick 
apprehension  of  the  top>ography  even  of  unknown  country,  offered  a 
military  problem  as  difficult  and  expiensive  to  deal  with  as  that  con¬ 
fronting  the  British  on  the  northwest  frontier  of  India. 

In  times  past  the  most  effective  method  of  counteracting  the 
Mongol  strategy  of  raiding  attacks  and  quick  movement  over  long 
distances  was  the  encouragement  of  lamaism  and  lama  monasteries. 
The  great,  wealthy  monasteries  did  to  a  certain  extent  tend  to  make 
the  Mongols  land-fast  or  at  least  vulnerable  at  fixed  pioints  and  to 
impair  their  essential  tradition.  Railw'ays  clinched  the  decision. 
W  herever  a  region  of  frontier  colonization  is  served  by  a  railway  there 
is  no  longer  any  doubt  of  the  ascendancy  of  Chinese  over  tribesmen. 
Road  transport  by  motor,  the  most  modern  development  in  Man- 
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churia — aviation  not  yet  having  reached  the  practical  stage — enor¬ 
mously  increases  the  range  of  operation  from  a  railway  base  and  has 
l)een  used  with  great  effectiveness  in  the  Hsingan  Colonization  Project, 
in  western  Fengtien  (Liaoning)  Province,  where  a  great  stretch  of 
land  is  being  taken  over  from  the  Mongols  and  settled  by  civilians 
and  troops  together.  In  this  region,  the  Mongols  are  held  down  by 
military  outposts,  linked  by  motor  transport,  while  a  railway  is  being 
built  which  will  permanently  decide  the  matter. 

The  true  frontier  tradition  in  Manchuria  was  always  confined 
to  a  comparatively  small  and  socially  specialized  population;  and  the 
advent  of  the  railway  is  killing  it.  The  present  colonization  of  Man¬ 
churia  represents  a  secondary  stage  dominated  by  “big  interests” 
and  dependent  on  a  cheap  supply  of  docile  immigrants.  The  fact 
that  the  expansion  into  Manchuria  is  as  yet  predominantly  agricultural 
gives  a  certain  pioneering  color  to  the  present  great  population  move¬ 
ment;  but  the  fact  that  practically  all  the  land  open  to  colonization 
is  already  privately  owned  by  the  “big  interests”  determines  the 
greater  colonization  phenomena. 

The  typical  refugee  colonist  is  a  man  who  leaves  his  home  in 
despair  and  unwillingly  for  a  destination  not  chosen  by  himself  but 
appointed  for  him  by  a  relief  organization  or  the  recruiting  agent  of 
a  landholder  in  Manchuria.  Arriving,  he  is  put  on  the  land  on  terms 
in  which  he  himself  has  little  choice.  This  usually  means  rental 
terms  as  high  as  half  or  more  of  the  yearly  crop.  Even  if  the  terms 
make  rental  purchase  possible,  the  interest  charged  for  equipment 
and  initial  financing  during  the  settlement  years  makes  it  extremely 
difficult  for  him  to  succeed  in  becoming  a  landowner  with  a  clear 
title;  and  even  if  he  does  succeed  in  becoming  a  farmer  with  land  of 
his  own,  he  has  to  deal  with  a  grain  market  and  a  transport  system 
that  are  thoroughly  under  the  control  of  great  vested  interests. 

Settlement  in  the  Outlying  Districts 

In  the  outlying  districts,  in  order  to  hold  the  colonists  on  the 
land  at  all  and  keep  them  from  drifting  back  to  China  or  beyond 
the  reach  of  organized  control  to  become  squatters,  terms  are  granted 
which  mean  that  for  at  least  a  generation  the  farmer  will  eat  more 
and  live  better  than  he  did  in  China.  Basically,  however,  the  economic 
and  social  system  is  not  one  built  up  in  Manchuria — the  time  is 
past  for  that;  the  pace  is  too  fast,  and  such  societies  can  be  found 
only  in  the  heart  of  the  old  “reservoir”  country — but  one  imported 
from  China.  This  means  that,  aside  from  the  political  bias  imparted 
by  the  regional  feeling  and  the  disruptive  effect  of  Westernization, 
the  new  population  as  it  grows  tends  to  reproduce  in  full  the  situation 
as  it  is  in  China  with  the  same  problems  of  overpopulation,  pauperiza- 
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tion,  economic  bondage  to  the  land  and  landholders,  and  insuthcient 
margins  of  food  reserve  and  financial  security. 

The  most  favorable  terms  of  all  are  offered  in  regions  that  are 
at  the  same  time  the  frontier  of  Chinese  settlement  and  adjacent 
to  an  international  frontier — that  is,  to  Russia.  Where  Mongols 
are  still  powerful,  settlement  on  the  edge  of  Mongol  territory  is  also 
encouraged  on  specially  favorable  terms.  The  setback  suffered  by 
the  Chinese  as  a  result  of  the  Chinese  Eastern  Railway  dispute  and 
the  facile  military  successes  of  the  Russians  caused  a  feeling  of  the 
greatest  uncertainty  all  along  the  frontier.  As  a  result,  this  is  the  last 
region  in  which  colonists  are  eager  to  settle  of  their  own  accord. 
Obviously,  however,  from  the  official  point  of  view,  the  settlement 
of  at  least  a  screen  of  Chinese  colonists  all  along  the  Amur  frontier 
is  a  measure  of  imperative  importance;  while  the  great  landholders 
are  willing  to  give  good  terms  in  order  to  get  their  land  opened  at  all. 

Villages  are  marked  out  at  convenient  distances  in  absolutely 
virgin,  uninhabited  country,  usually  from  three  to  six  in  a  day’s 
journey  of  twenty-five  or  thirty  miles.  Building  timber  is  transported 
to  these  sites  in  advance.  This  is  likely  to  be  done  or  suf)ervised  by  a 
special  agricultural  bureau  centered  in  the  nearest  county  town  and 
linked  by  organization  both  wdth  the  local  chamber  of  commerce  and 
the  provincial  authorities.  Colonists  are  recruited  either  by  agents 
of  the  landholders  themselves  or  by  “old-timers,”  usually  Shantung 
men,  who,  having  gained  experience  as  laborers,  market  gardeners, 
or  small  tenant  farmers,  are  prepared  to  take  up  land  on  permanent 
tenure  and  have  gone  back  to  Shantung  to  fetch  relatives,  friends, 
and  neighbors  in  order  to  form  a  congenial  village  nucleus.  When 
the  settlers  arrive  they  build  their  own  houses,  using  the  timber  pro¬ 
vided  and  digging  out  earth,  pressing  it  in  wooden  frames,  and  drying 
it  in  the  sun  to  make  adobe. 

The  settling  down  and  perhaps  the  breaking  of  a  little  soil  take  up 
the  first  short  season.  Then  the  settlers  hibernate  for  the  first  winter, 
living  on  provisions  supplied  under  the  settlement  scheme.  With 
the  next  thaw  and  the  first  full  plowing  season — draft  cattle  and 
plow^s  are  provided  for  them — each  head  of  a  family  selects  what  land 
he  likes  near  the  village,  and  all  plow  as  much  as  they  can.  They 
may  not  even  know'  whose  is  the  soil  they  plow.  Virgin  soil  is  often 
simply  plowed  and  harrowed  to  break  up  the  sod  without  planting; 
but  sometimes  a  rough  crop  of  beans  is  planted.  A  second  plowing, 
in  the  following  year,  then  gives  the  required  depth. 

In  any  case  the  third  season  produces  a  crop;  and  at  the  same  time 
extra  land  can  be  broken.  By  this  time,  usually,  the  country  has 
been  “opened”  enough  for  a  reckoning.  The  actual  landowners  or 
their  agents  then  arrive.  The  land  is  all  re-measured,  and  owner  and 
settler  negotiate  partition  on  the  basis  of  six  parts  to  the  farmer 
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(without  purchase  price)  and  four  parts  to  the  owner  (without  charge 
for  plowing).  It  may  happ>en  that  a  farmer  finds  he  has  been  plowing 
for  several  owners;  but  most  of  the  original  land  grants  were  so  large 
that  he  will  find  he  has  only  one  owner  to  deal  with.  The  site  of  the 
village  itself  is  deducted  from  the  reckoning,  the  landowners  among 
themselves  contributing  its  value.  The  title  deeds  for  the  farmer’s 
land  are  then  made  over  to  him;  and  as  for  the  four  parts  that  revert 
to  the  original  owner,  he  may  rent  or  sell  them  as  he  pleases. 

This  method  contrasts  well  with  the  standard  in  more  developed 
regions,  where  from  the  beginning  the  settler  is  likely  to  find  himself 
a  tenant  paying  a  rental  of  half  his  crop  or  more  with  little  chance  of 
acquiring  ownership.  Under  these  special  terms  the  settler  becomes 
a  landowner  on  a  scale  that  would  require  a  generation  of  toil  and  a  lot 
of  good  luck  as  well  in  his  native  province.  The  original  owner  is 
left  with  40  p>er  cent  of  his  land ;  but  this  40  per  cent  by  virtue  of  having 
been  opened  is  worth  the  whole  of  the  original  undeveloped  holding. 
Often  the  original  landowner  remains  the  largest  individual  land¬ 
holder  of  the  region  and  its  most  important  capitalist. 

The  new  p)easant-proprietor  is  not  subject  to  land  tax  until  the 
seventh  year.  From  the  fourth  year  to  the  seventh,  inclusive,  he  pays 
off  by  instalments  the  capital  cost  of  the  building  material,  equipment, 
livestock,  food  supplies,  and  so  forth,  with  which  he  had  been  supplied 
in  advance.  Thereafter  he  pays  ordinary  land  tax,  police  dues,  and 
so  forth.  “You  are  well  off  here,”  I  said  to  one  such  man,  "enough 
people  to  open  the  land  but  plenty  of  land  for  expansion.  Not  too 
many  people  and  too  little  land,  like  Shantung.”  “Ha!”  he  replied, 
contentedly;  “you  wait  a  couple  of  generations!  We’ll  be  running 
around  like  ants!”  And  indeed,  judging  from  the  visible  rate  of 
development  in  many  regions  where  settlement  has  once  taken  hold, 
1  think  that  in  two  generations  many  of  the  new  settlements  of  today 
will  be  approximating  to  agricultural  districts  generally  in  North 
China  in  size  of  farms  and  ratio  of  land  tax  to  capital  value. 


.Negative  Char.xcteristics  of  Refugee  Colonization 

The  refugee  colonists  as  a  body  illustrate  all  the  most  “negative” 
characteristics  of  so-called  “pioneer”  colonization  when  undertaken 
by  a  society  of  advanced  civilization.  Being  quite  unable  to  fend 
for  themselves  they  are  poor  material  to  begin  with.  Being  emigrants 
by  necessity  only  they  have  not  the  mental  attitude  that  facilitates 
adaptation.  Indeed,  they  are  inclined  to  resent  everything  in  food, 
climate,  housing,  and  so  forth  that  is  not  “like  home”;  even  though, 
with  properly  directed  energy,  the  environment  might  be  made  better 
than  home.  Moreover — ironic  though  this  may  seem — the  relief 
projects  and  colonization  projects  that  are  most  efficiently  run  and 
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treat  the  refugees  best  have  the  most  trouble  with  them.  Relief  of 
the  old  type  was  purely  defensive.  Grain  was  issued  from  the  local 
state  granaries,  and  taxes  were  remitted;  if  the  grain  gave  out  the 
people  died.  That  type  of  relief  has  gone.  The  new,  “dynamic” 
type,  with  its  overtones  of  expansion  and  the  creation  of  new  wealth, 
is  essentially  a  new  concept;  and  the  reaction  of  the  conservative, 
simple-minded  peasant  tends  to  be:  “You  must  be  getting  more  out 
of  this  than  I  am.  Anyhow,  this  is  not  my  idea.  I  am  not  responsible 
for  being  saved.  You  are  responsible  for  bringing  me  here.  Now  you 
ought  to  do  something  more  for  me.” 

The  losses  by  desertion  from  relief-colonization  projects  are 
very  high.  To  minimize  defection  organized  colonization  projects 
endeavor  to  secure  a  high  proportion  of  married  settlers  with  children. 
Even  this  admirable  measure,  how'ever,  does  not  wholly  obviate  the 
loss.  Only  too  often  the  family  that  is  able  to  hang  together  at  all 
is  one  that  has  enough  resources  of  its  own  or  ability  among  its 
members  to  support  itself  and  eventually  find  its  way  home  again 
without  going  to  the  dreaded  extreme  of  migrating  to  Manchuria. 
On  the  other  hand  many  desperate  people,  in  order  to  secure  cheap 
transport  to  Manchuria,  band  themselves  hastily  into  fictitious 
families — a  man  and  a  womait  who  are  not  married  gathering  up 
several  children  not  their  own  and  applying  for  relief  as  a  family. 
When  such  a  group  is  placed  on  the  land  very  little  discontent  is 
enough  to  make  the  man  abandon  his  adventitious  family. 

Secondary  Migrants 

In  contrast  to  refugee  settlement  is  that  of  the  secondary  migrants. 
These  are  men  with  families;  men  whose  forbears  have  been  in  Man¬ 
churia  for  several  generations  and  who  derive  from  the  old  pre-railway 
times  of  the  drifting  spread  into  Manchuria.  They  are  chiefly  to  be 
found  in  lands  taken  over  from  the  Mongols,  but  they  differ  from  the 
first-line  frontiersmen  of  the  old  “Mongol  reservoir”  in  that  they  are 
definitely  not  a  “mixed  class”;  they  rarely  have  Mongol  blood  and 
rarely  speak  Mongol.  At  the  same  time  they  have  a  strong  “reser¬ 
voir”  color.  Naturally  they  are  of  the  greatest  value  in  extending 
the  frontiers  of  Chinese  occupation  and  are  looked  on  w'ith  high 
favor  by  the  officials  concerned  with  border  expansion.  They  form 
an  admirable  core  for  any  project  of  new  colonization;  the  pity  is  that, 
owing  to  the  pace  of  modern  colonization  brought  about  by  railway 
construction,  their  numbers  cannot  be  multiplied  fast  enough  to  keep 
up  with  the  opening  of  suitable  new’  territories. 

They  are  the  only  settlers  who,  as  a  class,  have  capital,  which  they 
raise  by  selling  out  the  land  they  have  previously  developed  and 
enhanced  in  value  in  order  to  move  on.  Their  careers  are  thus  worked 
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'  out  in  terms  of  continuous  generations,  not  of  a  single  lifetime.  The 
!  land  their  fathers  or  grandfathers  took  up  on  the  edge  of  Mongol 
territory  has  doubled  and  trebled  in  value  through  the  arrival  of  later 
colonists  and  the  growth  of  communications  and  markets.  They 
themselves  have  a  personal  or  family  background  of  “raw”  land. 
They  know  the  working  of  frontier  methods  and  the  ways  of  frontier 
othcials;  and  they  know  that  as  they  prosper  they  increase  their 
prospects  of  having  sons  graduate  into  the  ranks  of  the  real  controlling 
classes — the  officials  and  the  “big  interests.”  Indeed,  patriarchs  of 
such  groups  often  have  a  semiofficial  standing  and  are  frequently 
consulted  by  the  officials. 

Settlers  of  this  type  tend  to  move  as  communities  and  will  be  found 
in  groups  all  of  whom  lived  in  the  same  old  villages  and  benefited  by 
their  loose  group  and  class  association  in  bargaining  for  the  new  lands 
and  founding  the  new  villages.  Their  land  operations  are  apt  to  be 
'  complicated  owing  to  differences  in  value  between  old  lands  and 
new.  Often  they  will  even  settle  for  a  generation  or  more  on  compara¬ 
tively  poor  land,  waiting  until  better  regions  are  expropriated  from 
the  Mongols.  Thus  there  is  a  long  stretch  of  land  between  Szepingkai 
and  Taonan  in  western  Fengtien  (Liaoning),  filled  with  abandoned 
villages,  whose  inhabitants  have  moved  on  west  of  Taonan  or  south- 
=  west  toward  Kailu.  West  and  northwest  of  Taonan  can  also  be  found 
contingents  of  secondary  migrants  from  the  Petuna  (Sincheng)  region 
I  who,  with  the  weakening  and  withdrawal  of  the  Mongols,  have 
overpassed  the  inferior  lands  between  their  old  homes  and  their  new 
;  settlements;  although  actually  their  new  lands  may  not  be  so  rich  as 
!  the  fields  they  formerly  owned.  They  have  sold  out  good  land,  moved 
across  poor  land,  and  settled  in  land  of  medium  grade,  having  nicely 
calculated  the  profits  to  be  made  by  selling  out  developed  land,  buying 
at  least  three  times  the  acreage  of  undeveloped  land,  and  opening  it 
to  cultivation  in  order  to  clear  a  further  profit. 

This  type  of  settler  is  far  less  conspicuous  in  non- Mongol  regions, 
because  there,  the  land  not  being  “Mongol”  but  “public,”  the  settler 
was  able  in  the  past  to  settle  as  a  squatter  on  land  chosen  for  a  perma¬ 
nent  home  and  to  arrange  terms  of  tenantry  or  purchase  when  the 
land  was  eventually  released  for  settlement  and  passed  into  private 
ownership. 

I  Opium  Colonization 

I  Of  all  forms  of  unassisted  colonization  in  Manchuria,  especially 
of  adventurous  colonization,  with  the  exception  of  the  Shantung 
!  style  of  migration,  the  most  fruitful  and  creative  has  undoubtedly 
l)een  opium  colonization.  Opium  has  played  in  Manchuria  the  part 
;  played  by  gold  in  California,  Australia,  and  elsewhere.  The  fact 
IS  plain  and  ought  to  be  frankly  recognized  that  thousands  of  square 


192 


THE  GEOGRAPHICAL  REVIEW 


miles  in  frontier  regions  of  Manchuria  now  inhabited  by  industrious 
and  prosperous  population  could  never  have  been  opened  up  and 
settled  so  early,  rapidly,  and  thoroughly  without  the  lure  of  opium. 

In  China  at  the  present  time  the  most  serious  abuse  in  opium 
production,  creating  a  social  danger  far  greater  than  the  tax  on  sodet}- 
of  unproductive  drug  addicts,  is  forced  cultivation  of  the  poppy. 
The  normal  form  of  overproduction  is  that  found  in  territories  where 
land  taxation  is  enforced  at  a  rate  that  can  only  be  met  by  poppy-  | 
growing;  the  revenue  usually  being  spent  in  the  maintenance  of  armies. 
Production  on  such  a  large  scale  brings  down  the  price  and  increases 
consumption ;  but,  more  than  that,  it  weakens  the  economic  structure 
by  reducing  the  area  under  food  crops.  In  a  region  where  enforced 
poppy-growing  has  reduced  food  crops  to  a  bare  subsistence  level  one 
bad  season  can  precipitate  a  famine. 

On  almost  every  frontier  of  settlement  in  Manchuria  these  evil 
features  are  altered  in  a  most  remarkable  way.  The  pioneer  settler 
can  often  make  out  of  opium  a  profit  offered  by  no  other  crop.  Agri¬ 
cultural  Manchuria,  in  strong  contrast  with  China  proper,  lives  by  the 
export  of  its  produce  in  bulk  over  comparatively  long  distances. 
The  producing  areas  nearest  to  the  service  of  railways  and  river 
steamers  have  so  great  an  advantage  that  the  new  settler,  moving 
out  to  the  fringe  of  cultivation,  faces  a  difficulty  in  getting  his  grain 
to  market  at  a  profit;  and  this  difficulty  increases  rapidly  with  the 
distance.  If,  however,  he  produces  opium,  his  problems  are  solved. 

The  settlement  of  the  lower  Sungari,  from  Sanhsing  to  the  Amur, 
was  due  chiefly  to  opium  cultivation;  much  more,  by  universal  local 
testimony,  than  it  was  to  the  river  steamers.  First  the  opium  made 
it  profitable  to  increase  the  steamer  transport,  and  then  the  increased 
transport  made  it  profitable  to  increase  the  production  of  grain  and 
soya  beans.  Fuchin,  the  largest  town  on  the  Sungari  beldw  Sanhsing, 
grew  from  a  village  of  Fishskin  Tatars  to  a  town  of  probably  well 
over  100,000  population  in  a  few  years  chiefly  because  it  was  the 
center  of  a  great  poppy-growing  region.  From  farmers  and  traders 
alike  can  be  heard  the  tale  of  the  boom  years  and  easy  money  when 
opium  was  the  paying  crop.  Opium  has  been  driven  out  now  toward 
the  farther  fringes,  but  that  does  not  mean  that  Fuchin  suffers  from 
depression.  It  has  several  flour  mills  which  are  credited  with  profits 
equal  to  the  total  invested  capital  every  normal  working  year.  In 
spite  of  the  long  up-river  haul  to  Harbin  it  does  a  flourishing  trade  in 
agricultural  produce;  and,  if  trade  on  the  much  shorter  and  easier 
down-river  haul  to  Russian  territory  across  the  Amur  were  freed 
of  legal  restrictions,  it  would  increase  enormously. 

A  comparable  region  is  that  which  wdll  be  traversed  by  the  Solun 
railway,  now  under  construction.  Here,  on  the  western  frontier  of 
Manchuria,  all  Chinese  colonization  in  advance  of  the  railway  was 
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based  either  on  the  supply  of  grain  to  the  Mongols  or  of  opium  to  the 
I  Chinese  market.  With  the  introduction  of  an  official  program  of 
1  colonization  in  that  region  poppy-growing  has  been  forbidden,  and 
=  many  of  the  original  colonists,  discontented  with  the  law,  have 
j  moved  on  beyond  its  reach. 

j  A  frontier  opium-producing  region  is,  on  first  acquaintance,  law- 
;  less  and  bandit-infested;  but  in  reality  there  is  far  more  peril  for 
i  the  stranger  than  for  the  people  of  the  region.  Banditry  is  ruled  by 
■  strict  convention.  Many  of  the  bandits  are  themselves  poppy-growers 
in  season.  A  great  number  of  them  are  recruited  from  outside  ad¬ 
venturers,  but  others  are  drawn  from  among  the  unmarried  men  of 
the  poppy-cultivating  villages.  The  men  with  families  live  in  the 
villages,  and  often  the  bandits  are  financed  by  subsidies  from  opium 
villages  which  they  protect  from  the  law.  There  are,  by  common 
report,  “outlaw”  opium  villages  on  the  Chinese  side  of  the  Ussuri 
that  are  virtually  autonomous.  They  defend  their  valley  approaches, 
govern  themselves,  and  hold  themselves  independent  of  ordinary 
civil  administration,  admitting  no  officials  and  paying  no  taxes. 


The  Manchurian  Bandit  as  a  Frontiersman 

The  bandit,  properly  understood,  is  in  some  respects  a  valuable 
frontiersman  and  pathfinder.  The  old  banditry  of  Manchuria  is 
recognizably  divided  into  several  regional  types.  In  addition  to  the 
opium  banditry  there  is  the  banditry  of  the  central  region  of  Kirin 
and  Liaoning,  the  banditry  of  the  Mongol  frontier  of  western  Liaoning 
and  western  Heilungkiang,  and  the  banditry  of  the  wildernesses  of 
northern  Heilungkiang,  which  has  a  somewhat  milder  counterpart 
in  northernmost  Kirin. 

The  banditry  of  the  forested  and  hilly  country  of  the  central 
region  of  Kirin  and  Liaoning  is  strongly  colored  by  “reservoir”  tradi¬ 
tions  and  has  an  unbroken  connection  with  the  old  days  when  most 
of  the  bandits  were  Chinese  who  had  not  succeeded  in  establishing 
tolerated  settlements.  Many  of  these  bandits  are  still  lumbermen, 
hunters,  and  ginseng-gatherers  by  turns. 

The  banditry  of  the  Mongol  frontier  is  peculiar  in  that  many 
Mongols  are  among  the  bandits.  Mongol  banditry  breaks  out  only 
on  the  fringe  of  Chinese  colonization  where  numbers  of  Mongols 
whose  pastures  have  been  taken  and  who  have  not  been  properly 
provided  for  either  by  the  colonization  officials  or  their  own  princes 
turn  their  hands  against  all  men.  Pastoral  Mongols  do  not  like  to 
live  within  less  than  a  day’s  ride  of  Chinese  villages,  partly  because 
they  are  afraid  of  being  governed  and  taxed  but  chiefly  because  their 
livestock  trespassing  on  fields  might  be  the  cause  of  quarreling.  It  is 
in  this  gap  that  the  bandits  range. 
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Where  there  is  practically  no  clash  of  populations,  to  foment 
banditry,  as  in  vast  stretches  of  northern  Heilungkiang  and  Kirin,  | 
it  is  largely  a  winter  avocation  of  settlers  in  thinly  populated  regions. 
The  winter  season  is  long,  and,  while  numbers  of  people  then  engage 
in  the  carting  trade,  hauling  grain  to  market,  others  are  idle  for  lack 
of  subsidiary  occupations  like  stock  raising  or  home  industries.  More¬ 
over,  winter  is  the  season  of  travel,  the  roads  of  packed  snow  being 
at  their  best.  In  Heilungkiang,  until  recently  at  least,  banditry  had 
the  reputation  of  being  often  a  kind  of  “racket”  engaged  in  by  people 
who  had  relatives  among  the  troops  or  petty  officials  who  could  protect 
them  from  being  too  seriously  pursued.  At  any  rate  it  is  certain  that 
where  the  Sungari  forms  the  boundary'  between  the  provinces  of 
Heilungkiang  and  Kirin  (it  being  possible  to  cross  on  the  ice  in  winter) 
the  common  people  consider  the  bandits  of  their  own  side  a  nuisance 
but  part  of  the  natural  social  order  and  usually  amenable  to  diplomaq- 
and  reasonable  arrangement;  w'hile  they  loathe  and  dread  the  bandits 
from  the  other  side  of  the  river. 

One  of  the  important  economic  effects  of  banditry  is  that  over 
wide  regions  transport  by  oxcart  is  common  where  horses  would  be 
more  efficient  and  would  be  used  were  it  not  that  bandits  leave  oxen 
alone  but  are  in  perpetual  need  of  horses  as  remounts.  The  introduc¬ 
tion  of  motor  transport  is  tending  to  solve  this  problem.  I  do  not 
think,  however,  that  the  delay  to  intensive  colonization  is  altogether 
an  evil.  Banditry  often  expresses  the  feeling  of  resentment  held  by 
the  true  frontiersmen  against  the  powerful  interests  that  own  great 
stretches  of  wilderness  land.  The  more  they  can  make  themselves 
feared  the  better  chance  they  have,  when  the  eventual  period  of 
negotiation  comes,  of  securing  gcxxi  terms  from  the  great  landholders 
on  whose  land  grants  they  have  founded  villages.  By  their  tradition 
of  independence  and  self-sufficiency  they  tend  to  add  to  the  quality 
of  the  community,  offsetting  the  poor  “tone”  of  purely  refugee 
colonization,  too  helpless  and  too  much  at  the  mercy  of  a  limited  and 
overpowerful  class.  The  greatest  danger  of  banditry  in  Manchuria, 
in  fact,  is  that  the  old  indigenous  kind,  w’ith  its  occasional  flashes 
of  the  Robin  Hood  instinct,  may  be  entirely  overwhelmed  by  the 
savagely  destructive  soldier  banditry  that  harries  so  many  thousand 
square  miles  of  China  proper. 

The  Motive  for  Migr.\tion 

The  reservoir-bred,  secondary  migrant  and  the  semi-outlaw 
opium-growing  settlers  are  probably  the  nearest  in  tradition  and 
feeling  to  the  old-style  Western  pioneer;  at  least  to  the  early  pre¬ 
railway  American  pioneer — and,  like  the  early  Western  pioneers,  they 
are  the  survivors  of  an  older  order.  They  cannot  stand  the  pace  of  a 
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machine-grounded  economy;  their  style  of  life  demands  a  training 
too  long  drawn  out  and  too  close  a  linkage  of  tradition-informed 
generations. 

It  is  noteworthy  that  the  “pioneer”  in  one  of  the  oldest  and  most 
typical  Western  senses  of  the  word,  the  “lonely  settler,”  is  almost 
unheard  of.  This  is  of  significant  interest  because  it  means  that  the 
quest  for  loneliness,  the  hunger  for  an  empty  land  in  which  a  man  can 
e.xpress  his  own  starkest  individuality,  are  psychological  characteristics 
of  an  individualism  that  is  not  congruent  with  the  Chinese  tradition 
and  the  Chinese  civilization.  The  farthest-outlying  frontiersman 
forms  for  himself  a  group  connection  by  attaching  himself  to  Mongols, 
Manchus,  or  other  non-Chinese  tribes;  the  second-line  frontiersman 
moves  forAX'ard  as  part  of  a  group;  the  squatter  is  always  found  as 
an  e.\tension  of  the  group,  never  wholly  removed. 

What  Western  observers,  with  too  glib  a  facility,  call  the  “land 
hunger  of  the  Chinese  peasant”  is  not  the  primary  motive  power. 
Far  from  being  hungry  for  the  land  in  Manchuria,  the  great  mass  of 
the  colonists  are  in  flight  from  the  land  in  China.  Perhaps  the  com¬ 
monest  of  all  reasons  given  by  immigrants  for  coming  to  Manchuria 
is  that  in  the  old  home  they  chan  pu  chu,  they  “can’t  stick  it,”  “can’t 
hold  on.”  It  is  the  fact  that  they  are  migrants  without  option  that 
throws  colonization  into  the  hands  and  under  the  control  of  land 
magnates  and  exploiting  groups. 
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KOREAN  MIGRANTS  IN  MANCHURIA* 


Hoon  K.  Lee 

Union  Christian  College,  Pyengyang,  Korea 

Korean  migrants  in  Manchuria  are  one  of  the  elements  in 
the  present  tense  political  situation.  They  are  placed  between 
two  opposing  forces — the  nationalist  Chinese,  who  resent  their 
intrusion,  and  the  imperialist  Japanese,  who  might  be  thought  to 
welcome  the  Korean  advance  into  Manchurian  colonizing  territory 
which  has  attracted  so  small  a  number  of  pioneers  from  the  island 
home  of  the  Japanese  people.  Korean  population  movements  have 
therefore  become  of  acute  interest  in  economic  and  political  geography 
and  invite  intensive  studies  before  general  conclusions  or  solutions 
of  scientific  quality  can  be  proposed. 

In  fact  Koreans  can  hardly  be  considered  a  vanguard  of  Japanese 
advance  into  the  zones  of  colonization  in  Manchuria.  The  few  pro- 
Japanese  among  them  restrict  their  residence  to  the  railway  zones 
and  other  localities  where  Japanese  influence  is  already  pronounced. 
The  pioneers  projjer,  on  the  contrary,  are  more  naturally  inclined  to  be 
anti -Japanese.  To  the  Korean  immigrant  the  future  looks  dark— 
“unless  Japan  owns  Manchuria  permanently  or  else  takes  her  hands 
off  it,”  as  one  of  the  number  expressed  it. 

The  economic  arguments  that  involve  Korean  migration  to 
Manchuria  are  commonly  confused.  One  does  well  to  remember 
that  the  Korean  immigrants  are  skilled  only  in  rice  raising.  Japan 
with  importation  from  Korea  can  meet  her  rice  requirements.  About 
half  of  the  Manchurian  production  of  5,000,000  bushels  a  year  is 
consumed  by  the  Manchurian  population  itself.  The  rest  could 
be  exported  to  Japan  were  it  not  contrary  to  the  traditional  policy  of 
China  to  prevent  export  of  grains  to  foreign  countries.  High  transport 
rates  further  increase  the  difficulty  of  marketing  Manchurian  grains. 

It  has  often  been  said  that  Japan  seeks  to  drive  Koreans  from 
Korea  to  make  room  for  her  ow'n  people  drawn  from  the  overcrowded 
rice  fields  and  cities  in  face  of  an  annual  population  increase  of  about 
800,000.  But  there  are  today  21,000,000  persons  in  Korea  living 
on  85,000  square  miles,  and  the  annual  population  increase  is  over 
200,000!  It  is  already  an  overpopulated  country.  In  the  last  twenty 
years  less  than  50,000  Japanese  have  been  settled  on  the  land  in 

•An  extract  from  a  study  of  the  pioneer  belts  of  Manchuria,  one  of  a  series  of  studies  of  migration 
and  land  use  in  pioneer  belts  of  the  world  being  conducted  under  the  auspices  of  the  American  Geo¬ 
graphical  Society.  This  extract  presents  preliminary  conclusions  of  the  author,  a  Korean,  based 
on  intensive  fieldwork  carried  on  under  conditions  of  extreme  difficulty  in  1931. 
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Korea.  The  advance  of  the  Korean  migrants  to  Manchuria  is  there¬ 
fore  not  a  political  but  primarily  an  economic  phenomenon.  However, 
once  settled  in  Manchuria  they  form  one  of  the  elements  in  the 
political  situation,  and  it  is  still  a  question  whether  the  migration 
i  is  a  benefit  or  a  hindrance  to  Japan.  This  article  deals  not  with  the 
I  political  aspects  of  the  movement  but  with  Korean  migration  as  a 
process  now  running  its  course  in  one  of  the  great  problem  areas 
of  the  world,  which  happens  also  to  be  one  of  the  areas  of  modern 
settlement  on  a  vast  scale,  principally  by  Chinese. 

The  name  Manchuria  is  quite  commonly  associated  wdth  an  un- 
e.xploited  natural  region  of  primary  colonization;  but  in  fact  this 
idea  is  far  from  the  truth.  The  greater  part  of  Liaoning  Province, 
for  example,  has  a  long  history  of  colonization  with  the  attendant 
phenomenon  of  dense  population,  a  density  in  places  approaching  that 
of  China  proper  where  the  stress  of  population  pressure  is  felt.  The 
country,  in  fact,  exhibits  various  degrees  of  occupation  and  may  be 
divided  accordingly  into  several  “pioneer  belts.”  To  obtain  a  fair 
basis  of  classification  in  a  country  of  such  great  topographic  diversity 
the  ratio  between  the  areas  of  uncultivated  and  cultivated  arable 
land  may  be  taken.  On  this  basis  four  belts  are  recognized. 

Four  Pioneer  Belts 

In  the  first  belt  colonization  has  been  nearly  or  entirely  com¬ 
pleted.  Less  than  25  per  cent  of  the  arable  land  remains  unutilized. 
The  population  is  approaching  the  “saturation  ”  point.  Ways  of  living 
peculiar  to  a  colonizing  area  are  to  be  observed  only  in  the  case  of 
occasional  or  temporary  immigrants  stopping  there  for  the  time  being 
on  their  way  to  new  settlements.  In  the  second  belt  from  25  to  50 
per  cent  of  the  arable  land  is  not  yet  cultivated.  Ways  of  living  have 
a  pioneering  tinge.  The  third  belt  is  that  area  in  which  50  to  75  per 
cent  of  the  arable  area  has  not  been  broken  up  for  farming  purposes. 
Colonization  communities  are  being  formed,  but  life  still  has  the  self- 
sufficiency  of  the  frontier.  The  fourth  belt  is  the  pioneering  fringe 
proper  in  which  more  than  75  per  cent  of  the  arable  land  is  still  un¬ 
cultivated.  In  this  belt  woods  are  to  be  cut  and  land  cleared.  No 
centralized  communities  have  as  yet  formed.  Isolation  is  the  keynote. 
It  is  the  log-cabin  stage,  with  much  occupation  by  “squatting”  and 
with  hunting  an  important  supplementary  economy. 

The  map.  Figure  i,  shows  the  relative  positions  of  the  four  belts. 
Figure  3  represents  by  the  so-called  agricultural  regions  the  density 
of  population  per  square  mile  of  cultivated  land  (in  conjunction  see 
Table  I).  Figure  4  shows  the  distribution  of  population  by  the  dot 
method.  These  maps  of  course  are  far  from  presenting  an  exact 
picture.  No  real  census  of  Manchurian  population  has  ever  been 
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taken:  the  various  estimates  are  widely  apart.  Even  if  no  bias 
existed  the  natural  obstacles  in  the  way  of  accuracy  are  enormous. 
The  figures  used  for  the  maps  are  from  a  1929  estimate.  According 
to  this  the  total  population  of  Manchuria  at  that  time  was  some 
29,000,000.  Of  this  the  Chinese  probably  accounted  for  96.5  per  cent. 


Table  I — Manchurian  Population  According  to  Agricultural  Regions* 


Districts 

Population 

Density  per 
Square  Mile 

Density  per 
Square  Mile  op 
Cultivated  Land 

I.  South  of  Mukden . 

7,057,270 

218 

1,206 

2.  Peking- Mukden  Line  .  .  . 

2.335.600 

343 

823 

3.  Kaiyuan . 

2,808,140 

333 

804 

4.  Mukden-Hailung  Line  .  .  . 

1,206,160 

132 

949 

5.  Changchun-Kungchuling 

2,620,200 

359 

671 

6.  Szepingkai-Taonan  Line  .  . 

1.297.730 

72 

403 

7.  Kirin-Changchun  Line  .  . 

1.253.070 

66 

503 

8.  Chientao . 

578,000 

38 

578 

9.  Southern  Branch  of  the 

Chinese  Eastern  Railway 

2,111,300 

195 

406 

10.  Harbin . 

475.490 

2,353 

3.396 

II.  Elastern  Branch  of  the  Chi- 

nese  Eastern  Railway  .  .  . 

1,149.150 

48 

385 

12.  Lower  Sungari . 

1,899,490 

53 

412 

13.  Hulan-Hailin  Line  .... 

t. 389.230 

97 

366 

14.  Western  Branch  of  the  Chi- 

nese  Elastern  Railway  .  .  . 

2,791,980 

31 

319 

15.  Northern  Manchuria  and 

. 

other  localities . 

225,110 

I 

89 

Total  Population  and  Average 

Density . 

29,198,020 

78 

590 

*lndiiatrial  Statiatict  of  Manchuria.  Research  Bureau  of  the  South  Manchuria  Railway  Co..  1920. 


Koreans  in  Manchuria 

The  disparity  in  the  estimates  of  the  Chinese  in  Manchuria  is 
exceeded  when  we  come  to  the  Korean  element.  Difficulties  are 
increased  by  the  fact  that  a  number  of  Koreans  in  Manchuria  are 
political  exiles  who  are  not  willing  to  report  their  existence  to  any 
of  the  Japanese  agencies  in  Manchuria,  and  a  large  number  of  Koreans 
are  naturalized  as  Chinese  citizens.  On  a  bold  venture  we  may 
place  the  minimum  number  of  the  Korean  population  at  not  less  than 
800,000.  This  is  less  than  three  per  cent  of  the  total  population  of 
Manchuria;  nevertheless  the  Koreans  come  next  to  the  Chinese  in 
numerical  strength. 

It  is  no  less  difficult  to  determine  the  trend  of  the  Korean  migration 


KOREANS  IN  MANCHURIA 


201 


to  Manchuria. 
The  Chinese  au¬ 
thorities  tend  to 
exaggerate  the 
number,  Japanese 
authorities  to 
minimize  it.  The 
period  I9I7~I920 
certainly  wit¬ 
nessed  a  conspic¬ 
uous  increase  of 
Korean  immi¬ 
grants,  explained 
by  the  fact  that 
in  that  time  the 
Korean  Inde¬ 
pendence  Move¬ 
ment  was  at  its 
height.  During 
the  seventeen- 
years  period, 
1910-1926,  the 
total  number  of 


Fig.  5 — The  distribution  of  Koreans  in  Manchuria.  One  dot  repre¬ 
sents  100  persons.  Note  the  concentration  in  Kando  (Chientao)  and  the 
basin  of  the  Yalu  (West  Kando).  Scale  of  map,  i :  19,250,000. 


immigrants  probably  did  not  exceed  300,000;  while  from  1912  to 
1926  the  number  of  returning  migrants  was  about  90,000. 


The  Kando  District 

Manchuria  was  the  ancestral  home  of  the  Koreans,  their  early 
seat  being  the  region  about  Changchun.  Fuyu  hsien  (county)  retains 
the  souvenir  of  that  once  dominating  race  in  the  name  by  which 
they  were  known  to  the  Chinese.  The  nucleus  of  present-day  Korean 
settlement  in  Manchuria  is  the  district  called  Kando  (Korean) 
or  Chientao  (Chinese),  comprising  Yenki,  Holung,  and  Wangtsing 
hsiens,  in  the  southeast  corner  of  Kirin  Province.  The  area  of  the 
district  comprises  1173  square  miles.  Long  a  political  frontier  the 
area  was  hnally  handed  over  to  China  by  Japan  in  exchange  for 
certain  railway  rights  in  Manchuria  in  1909.  Sometimes  Hunchun 
hsien  is  included  in  the  district  although  it  is  not  included  in  the 
map  attached  to  the  Kando  Treaty. 

In  Kando  district  Korean  is  the  main  element  of  the  population 
structure,  forming  over  75  per  cent  of  the  total.  The  cities  of  Kando 
are  Korean  in  their  outward  appearance  and  in  their  content.  A 
stranger  here  will  feel  that  he  is  no  longer  in  Chinese  territory  but 
m  Korea.  The  Koreans,  however,  are  not  an  urban  people  in  Man- 
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churia  any  more  than  they  are  in  Korea.  City  dwellers  may  reasonably 
be  estimated  at  about  40,000  individuals,  only  five  per  cent  of  the 
total  number. 

The  basis  of  Korean  colonization  in  Manchuria  is  specifically 
rice  cultivation.  Paddy  fields  (151,238  acres)  make  up  about  26  per 
cent,  dry  fields  (492,541  acres)  about  74  per  cent  of  the  area  under 
Korean  utilization.  The  longer  the  pioneer  work,  the  larger  proportion 
of  dry  field  over  paddy  field.  In  the  counties  located  along  the  Korean 
border  the  acreage  of  dry  field  is  far  greater  than  that  of  paddy  field.  ' 
This  simply  means  that  the  Koreans  settle  in  a  new  place  with  reference 
to  the  possibility  of  rice  cultivation ;  later,  as  lands  suitable  for  paddy 
fields  become  fewer,  they  also  utilize  the  dry  fields. 

Routes  to  the  Interior 

From  Kando  Korean  pioneers  penetrated  into  the  interior,  going 
north  and  along  the  Mutankiang  River  to  spread  over  the  wilderness 
of  the  Sanhsing  region. 

Another  route  of  Korean  penetration  was  opened  when  the 
“closed  door”  policy  of  the  Manchu  Dynasty  became  only  nominal, 
and  many  Koreans  went  openly  as  well  as  secretly  across  the  Yalu 
and  settled  in  the  wilderness  along  the  river’s  course.  Among  Koreans 
this  region  was  called  West  Kando  as  against  the  other  Kando  district 
to  the  north. 

After  the  construction  of  the  Chinese  Eastern  Railway  and  the 
South  Manchurian  Railway  lines,  esp)ecially  the  Mukden-Antung 
line,  Korean  pioneers  took  advantage  of  these  mcxiern  means  of 
transportation  and  proceeded  to  Manchuria  over  the  rails.  No 
statistical  figures  are  available,  but  the  number  of  emigrants  traveling 
over  the  railways  is  not  a  small  one.  The  Korean  residents  in  Mukden, 
Kwantung  Leased  Territory,  Changchun,  Harbin,  and  so  forth 
largely  belong  to  this  group.  The  Khabarovsk- Vladivostok  Railway 
afforded  yet  another  route.  Starting  from  the  northeast  provinces 
of  Korea  the  migrants  went  to  Vladivostok  by  w’ay  of  the  sea  and  by 
rail  to  Khabarovsk,  whence  they  followed  the  courses  of  the  Amur 
and  Ussuri  to  settle  in  the  vast  virgin  soil  of  eastern  Kirin  and  southern 
Heilungkiang  provinces. 

A  Field  Study  in  Centr.\l  Kirin 

A  cross  section  of  Korean  pioneer  settlement  in  central  Kirin 
Province  was  obtained  by  field  investigation  in  1931.  Twenty-nine 
localities  in  six  hsiens  were  visited  (see  Pig.  i),  and  detailed  accounts 
of  their  circumstances  were  obtained  from  201  pioneer  families  in 
twenty  of  the  localities. 

In  answer  to  the  question  as  to  why  they  emigrated  only  seven 


KOREANS  IN  MANCHURIA 


gave  iKilitical  oppression  as  the  reason;  the  overwhelming  majority 
advanced  economic  reasons,  essentially  the  difficulty  of  making  a 
living  at  home.  This  is  clear  enough  from  the  conditions  of  the  mi¬ 
grants  on  arrival. 

Most  Korean  immigrants  to  Manchuria  arrive  in  the  winter,  for 
during  the  growing  season  of  the  year  they  can  gain  some  subsistence 
in  the  fields  at  home.  In  the  late  autumn  they  sell  their  scant  posses¬ 
sions  for  anything  they  can  get.  This  may  furnish  them  with  traveling 
expenses  on  railway  or  steamship  lines,  but  in  nine  cases  out  of  ten 
they  reach  their  destination  with  empty  pockets.  They  settle  with 
Koreans  already  established  or  make  arrangements  with  Chinese 
landowners.  Usually  the  arrangement  takes  the  form  of  the  lease  of 
a  plot  of  ground.  The  Chinese  landlord  furnishes  seeds  and  all 
supplies,  even  the  necessities  of  daily  living.  This  naturally  reduces 
the  settler  to  a  state  of  serfdom,  at  least  for  the  first  year. 

To  the  question  "Do  you  wish  to  stay  here  permanently  or  to 
move  elsewhere?"  the  198  heads  of  families  who  answered  unanimously 
expressed  their  desire  to  move.  Inquiry  showed  that  four-fifths  of 
the  families  had  already  moved  from  three  to  seven  times  since 
entering  the  country.  One  of  the  main  reasons  for  this  instability 
appears  to  be  the  fact  that  they  are  not  landowners.  Legally  Koreans 
who  have  not  taken  out  Chinese  citizenship  papers  have  no  right  to 
own  land,  even  if  they  can  afford  to  buy  it.  Of  the  201  pioneer 
households  only  20  owned  some  part  of  the  land,  and  no  single  indi¬ 
vidual  owned  the  entire  area  he  cultivated. 

This  condition,  however,  does  not  apply  in  the  Kando  district. 
There  Koreans  enjoy  the  rights  of  property  ownership  just  as  do  the 
Chinese.  In  1929  the  land  owned  by  Koreans  in  Kando  constituted 
55  per  cent  of  the  cultivated  area. 

I'he  average  size  of  the  201  pioneer  farms  was  16.5  acres.  Half 
the  farms,  however,  were  between  5  and  10  acres  in  size.  Even  so 
this  is  larger  than  in  Korea  or  Japan  where  the  farm  averages  only 
al)out  2.5  acres. 

Korean  settlement  in  Manchuria  is  largely  a  matter  of  irrigation 
and  drainage.  In  some  cases  land  that  has  been  broken  up  for  other 
uses  is  turned  into  paddy  fields  by  irrigation;  but  mostly  low,  swampy 
ground  is  chosen  for  reclamation.  Three-quarters  of  the  cultivated 
ground  in  the  area  under  investigation  was  in  paddy  fields,  rice 
being  far  and  away  the  leading  crop.  Only  49  of  the  farms  grew'  any 
maize;  and  only  22  grew  soya  beans,  the  great  Manchurian  staple. 
Rice  offers  the  advantage  of  bringing  in  a  large  return,  and  the  Koreans 
are  skillful  rice  growlers. 

The  rent  paid  by  the  Korean  pioneer  tenants  was,  on  the  average, 
al)out  20  per  cent  of  the  total  product  from  the  land.  This  seems 
relatively  favorable  though  the  return  to  the  landlord  for  the  capital 
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investment  in  land  is  exorbitantly  large,  for  on  the  average  $  (Mex.) 
loo  investment  will  return  $  (Mex.)  94  in  a  year. 

An  analysis  of  the  complete  balance  sheet  of  the  201  pioneer 
households  shows  that  one-third  of  them  were  not  making  a  living; 
even  in  the  households  w’ith  a  surplus  the  profit  is  too  small  for 
progress;  they  make  a  bare  living.  The  great  handicap  is  indebtedness. 
Only  three  households  were  reported  free  from  debt.  The  greater 
part  of  the  debts  were  due  to  Chinese  loan  offices  and  pawnbrokers, 
notorious  for  their  usury. 

The  standard  of  living  of  the  Korean  pioneers  in  Manchuria  can 
only  be  descriWd  as  very  low.  The  average  per-capita  living  cost 
of  the  Korean  pioneers  in  the  households  investigated  is  about  two- 
thirds  that  of  the  average  of  the  Chinese  farmers  in  Manchuria.  This 
is  the  weapon  by  which  they  compete  w'ith  the  Chinese.  As  one  writer 
has  put  it:  “Their  minimum  living  requirements  are  always  lower 
than  those  of  the  Chinese,  than  whom  they  are  not  less  enduring. 
In  the  matter  of  minimal  earnings  the  Koreans  are  able  to  compete 
w’ith  the  Chinese  and  displace  them.  “ 
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I ''ROM  the  economic  standpoint  South  Africa  is  fortunate  indeed 
to  have  had  the  stimulus  and  urge  of  mineral  wealth  during  her 
long  period  of  immaturity  as  a  pioneer  area,  and  at  the  present 
time  her  gold  mines  are  a  stabilizing  influence  in  the  upheaval  of 
the  economic  world  and  give  employment  directly  and  indirectly 
to  a  large  part  of  the  country’s  population.  But  South  Africans 
rightly  regard  the  land  and  its  potential  development  as  the  most 
important  economic  feature  of  their  country.  Until  recently,  great 
areas  of  the  Union  have  been  unused;  a  considerable  area  is  still  not 
farmed  effectively  and  is  held  by  land  companies  and  other  private 
owners.  But  the  available  Crown  lands  have  now  been  apportioned 
to  settlers;  the  country  is  entering  on  a  career  of  intensive  develop¬ 
ment.  To  what  extent  is  land  utilization  in  South  Africa  controlled 
by  physical  and  economic  conditions,  and  how  may  these  conditions 
be  used  as  a  guide  in  planning  for  the  future? 

Two  facts  stand  out  in  any  consideration  of  land  development  in 
South  Africa;  the  physical  environment  is  inexorable,  and  the  geo¬ 
graphical  advantages  can  be  realized  to  the  full  only  when  the  country 
appreciates  its  true  economic  relationships  with  the  rest  of  the  world. 
The  operation  of  the  forces  behind  these  facts  is  illustrated  in  the 
following  discussion  of  the  actual  and  potential  use  of  the  various 
regions  of  the  Union. 

Of  the  inexorable  physical  circumstances  rainfall  is  of  foremost 
importance.  The  major  rainfall  conditions  affecting  land  settlement 
in  South  Africa  are  shown  in  Figure  i.  Other  basic  facts  appear  in 
Figures  2  and  3.  Figure  4  gives  the  regional  divisions.  Three  main 
divisions  are  recognized:  the  eastern,  southwestern,  and  “middle” 
areas  (Fig.  4).  The  chief  feature  of  the  eastern  division  is  that  the 
land  may  be  utilized  in  the  production  of  crops  requiring  a  summer 
rainfall.  In  the  southwestern  area  crop  production  also  is  possible, 
either  on  account  of  sufficient  rainfall  or  of  perennial  streams  that 
permit  continuous  irrigation.  In  the  west  of  the  region  the  rainfall  is 
mainly  of  the  winter  type.  Along  the  coast  it  is  fairly  evenly  dis¬ 
tributed  throughout  the  year,  and  the  land  may  be  developed  on  a 
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Fig.  I — Rainfall  features  affecting  land  utilization  in  South  Africa:  i,  summer  rainfall  of  more  than 
30  inches;  a,  summer  rainfall  of  more  than  30  inches;  j.  winter  rainfall  in  the  southwest  and  “all  the 
year  round  *'  type  in  the  south  with  more  than  15  inches.  East  and  north  of  the  heavy  dotted  line  more 
than  60  per  cent  of  the  rain  falls  in  summer.  Scale  of  map  approximately  1:18,000,000. 

Fig.  a — Major  surface  features  affecting  land  utilization  in  South  Africa:  i.  land  below  aooo  feet, 
generally  knosm  as  Low  Veld.  The  heavy  dots  mark  the  course  of  the  Great  Escarpment,  or  the  edge 
of  the  plateau,  a.  Middle  Veld:  land  lying  between  aooo  and  4000  feet;  3,  land  above  4000  feet.  The 
more  level  parts  of  this  surface  are  known  as  High  V'eld. 
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Pic.  3 — The  major  vegetal  regiona,  after  Pole  Evans,  i.  Karroo;  a,  grassveld;  3,  bushveld  or  savana; 
4.  Cape  flora;  s,  the  tropical  palm  belt;  6,  Kalahari  bushveld;  7,  desert.  Dr.  Pole  Evans’  latest  map 
(approximately  i:  7,500,000)  accompanying  the  Official  Year  Book  of  the  Union  of  South  Africa,  No.  is. 
1931.  distinguishes  also  aresM  of  “Temperate  Rain  Forests”  and  “Eastern  Mountain  Grassland.” 

Fic.  4— Land  classification,  regional  divisions.  The  eastern  division  comprises  regions  i-s;  the  heavy 
broken  line  represents  the  isohyet  of  30  inches  in  the  summer  rainfall  region  to  the  north  and  the 
boundary  between  Karroo  vegetation  and  grassveld  to  the  south.  The  southwestern  division,  regions 
b,  7,  and  8,  is  bounded  mainly  by  mountain  ranges.  Regions  9,  10,  and  ii  comprise  the  “middle" 
division.  Broken  lines  indicate  sonal  boundaries;  continuous  lines,  well  defined  linear  boundaries. 
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different  basis  from  that  of  the  eastern  region.  The  distinguishing 
feature  of  the  third  main  region  is  the  insufficiency  of  rainfall  for  crop 
production. 

The  Eastern  Division 

In  the  eastern  division  the  land  falls  naturally  into  two  main 
parts,  a  plateau  area,  most  of  which  has  an  altitude  of  over  4000 


Fic.  5 — Land  reatrved  for  natives  (black)  and  areas  which  it  is  proposed  at  present  (1931)  to  throw 
open  to  native  occupation  in  competition  with  Euroi>eans  (stippled).  From  a  map  compiled  by  J.  D. 
Rheinallt  Jones.  The  whole  of  Basutoland  and  about  half  of  Swaziland  are  occupied  by  natives. 
These  two  areas  are  not  included  in  the  Union  of  South  Africa  but  are  directly  under  the  control  of  the 
Imperial  Government. 

feet,  and  an  area  of  considerable  slope  and  of  low  country  between 
the  plateau  edge  and  the  coast.  With  the  exception  of  a  short  distance 
in  Swaziland,  the  line  of  demarcation  between  the  two  areas  is  definite 
and  continuous,  for  it  is  formed  by  the  Great  Escarpment,  here  called 
the  Quathlamba  or  Drakensberg,  rising  to  over  ii,ooo  feet  on  the 
eastern  border  of  Basutoland  and  towering  there  7000  feet  above  the 
Natal  uplands.  It  is  not  so  bold  a  feature  throughout  its  course, 
however.  To  the  north,  in  the  Transvaal,  it  is  still  a  definite  cliff  in 
most  places  but  varies  in  height  from  about  1000  feet  to  nearly  4000 
feet  above  the  low  country  to  the  east.  In  the  south,  in  the  Stormberg 
area,  the  descent  from  the  plateau  to  the  coast  is  more  gentle,  and  the 
Great  Escarpment  itself  is  a  cliff  of  not  much  more  than  1000  feet 
above  the  terraces  at  its  foot  though  still  more  than  6000  feet  above 
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7.  and  8.  it  bounded  mainly  by  mountain  ranges.  Regions  9.  xo.  and  11  comprise  the  **  middle" 
divioon.  Broken  line*  indicate  lonal  boundarie*;  continuou*  line*,  well  defined  linear  boundaries. 
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sea  level.  To  the  west  the  land  surface  falls  naturally  into  three 
npes — the  rugged  area  known  as  the  Basuto  Highlands;  the  flat 
surface  which  may  be  called  the  Northeastern  High  Veld;  and  the 
northern  area  of  diversified  relief  which  may  be  called  the  Transvaal 
Bush  veld. 

The  Basuto  Highlands  (Region  i) 

In  Basutoland,  which  of  course  is  not  a  part  of  the  Union,  the  head¬ 
waters  of  the  Orange  River  have  dissected  the  horizontal  Stormberg 
lieds  with  their  basaltic  coverings  so  that  the  area  is  one  of  strong 
relief.  The  ridges  of  the  Maluti  ranges  run  generally  southwest 
from  the  Mont-aux-Sources  and,  with  the  dissected  border  of  the 
plateau,  form  series  of  precipitous  crags  with  deeply  cut  valleys 
between.  For  the  most  part  the  valleys  contain  sandy  soils,  and  only 
small  stretches  of  fertile  soil  are  available  for  cultivation.  This 
applies  in  a  rather  less  degree  to  the  parts  of  the  Free  State  and  of 
the  Cape  Province  outside  of  Basutoland  but  within  the  limits  of  the 
region.  The  land  is  little  suited  to  cultivation  and  is  mainly  pastoral 
in  character.  It  is  not  the  purpose  of  this  paper  to  describe  condi¬ 
tions  in  native  areas  in  South  Africa;  but  the  extent  of  the  native 
reserves  in  the  Union  is  shown  in  Figure  5  together  with  the  areas 
that  it  is  proposed  to  open  to  possible  native  occupation  in  compe¬ 
tition  with  Europeans. 

The  Northeastern  High  Veld  (Region  2) 

The  northeastern  part  of  the  Orange  Free  State  and  the  southern 
part  of  the  Transvaal  form  a  great  expanse  of  rolling  grassland,  the 
surface  being  of  horizontal  beds  of  the  Karroo  system  in  the  south 
and  east  and  of  dolomite  and  Ventersdorp  lava  in  the  northwest.  The 
even  surface  with  its  moderately  fertile  loamy  soils  is  the  outstanding 
feature,  and  its  altitude  of  over  4000  feet  increasing  in  the  east  to 
al)out  (xxx)  feet  gives  the  area  a  great  range  of  temperature  (average 
annual  range  47®  F.  at  Ermelo)  and  a  frost  period  of  more  than  one 
hundred  days.  Rainfall  is  of  moderate  reliability,  and  although 
droughts  occur  they  are  rarely  so  severe  as  to  make  cultivation  im¬ 
possible  in  any  year.  Occasionally,  as  during  the  season  of  1930- 
1931.  the  summer  rains  arrive  too  late  for  some  of  the  late-sown  maize 
to  ripen  l>efore  the  advent  of  the  winter  frosts.  In  such  a  case  the 
crops  are  used  for  silage. 

The  crops  are  those  needing  summer  rainfall.  Certainly  wheat  is 
grown  in  most  parts  of  the  area  as  a  winter  and  early  summer  crop, 
sometimes  by  irrigation,  more  often  by  taking  advantage  of  the  late 
summer  rains  and  the  occasional  winter  showers;  but  maize  is  the  most 
important  crop.  This  is  the  “maize  triangle”  of  the  Union  with  its 
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apices  at  Ladybrand  ' 
in  the  south,  Mafek- 
ing  in  the  northwest, 
and  Carolina  in  the 
northeast  (Fig.  6).‘ 
Although  maize  is  | 
grown  in  all  parts 
of  the  country-  and 
more  particularly  in 
the  summer-rainfall 
region,  it  is  here  that 
the  crop  is  most  in¬ 
tensively  cultivated. 
The  high  percentage 
of  arable  land  is 
shown  in  Figure  7. 

Compared  with  the  Argentine  this  region  has  advantages  of  low 
atmospheric  humidity  giving  a  drier  and  more  compact  grain,  but 
its  soils  are  not  so  fertile.  Whilst  in  the  Argentine  maize  area  yields 
of  20  bags  (of  200  lbs.)  an  acre  are  common,  in  the  maize  triangle 
yields  of  4  bags  an  acre  are  general,  although  more  thorough  cultiva¬ 
tion  and  the  application  of  artificial  fertilizers  give  yields  of  rather 
more  than  10  bags.  This  condition  is  critical.  Maize  can  be  produced 
abundantly,  but  at  its  present  price  in  the  world  market  the  cost  of 
production  is  too  high.  So  vital,  however,  is  the  industry  considered 
to  be  in  the  economics  of  South  African  land  development  that  the 
present  government  is  proposing  to  introduce  legislation  that  will 
raise  the  price  of  maize  in  South  Africa  enough  to  compensate  the 
growers  for  an  enforced  quota  to  be  exported.  And  at  the  same 
time  a  body  of  expert  opinion  is  advocating  the  abandonment  of  maize 
production  for  exportation  in  favor  of  the  development  of  the  pastoral 
industries. 

A  drawback  in  both  sheep  and  cattle  farming  is  the  lack  of  phos¬ 
phorus  in  the  grasses,  especially  in  winter.  It  is  thought  that  the 
comparatively  inferior  quality  of  South  African  beef  has  been  due 
largely  to  this  deficiency.  The  deficiency  can  be  met  by  a  ration  of 
either  bone  meal  or  calcium  phosphate.  It  has  been  shown  that  a 
daily  ration  of  two-thirds  of  an  ounce  for  cows  practically  doubles 
the  milk  yield  and  more  than  doubles  the  market  value  of  slaughter 
animals.  With  the  change  in  outlook  there  is  every  reason  to  think 
that  export  trade  on  a  considerable  scale  will  soon  be  possible.  Better 
stock  is  being  introduced.  It  is  slowly  being  realized  by  the  general 
farmer  that  the  low-grade  animal  is  useless  in  competitive  marketing: 

>  Compare  W.  J.  Lament:  A  Review  of  the  Maize  Situation  in  the  Union  of  South  Africa.  L'mc* 
of  South  Africa,  Dept,  of  Agric.  Bull.  No.  tot,  Pretoria.  1931. 
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Fig.  7 — Acreage  of  white  farmers'  crops,  1938-1929. 


but  there  is  still  a  ^ ^  ^ 

prejudice  against  area  under 
the  imported  breeds,  (euro?^^)  ^ 

because  of  a  wide-  ,  - 
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Merino,  and,  to  a  Fig.  7 — Acreage  of  white  farmers'  crops,  1938-1939. 

lesser  extent,  mut¬ 
ton  sheep  flourish  on  the  High  Veld.  Indeed,  here  is  some  of  the 
best  sheep  land  in  the  world.  Formerly  it  was  a  widespread  custom 
to  trek  flocks  from  the  High  Veld  to  the  Low  Veld  in  winter  to  take 
advantage  of  the  autumn  and  spring  rains  and  the  more  plentiful 
pasturage;  but  the  habit  is  changing,  and  with  the  improvements  in 
methcxls  and  the  introduction  of  more  nutritious  grasses  the  sheep  are 
saved  the  fatigue  of  the  long  trek.  Even  with  the  fall  in  wool  values 
it  is  generally  considered  the  best  policy  to  develop  the  land  on  the 
basis  of  the  livestock  industry  and  to  use  the  cultivated  land  for  the 
production  of  fodder  crops. 

In  this  region  the  day  of  vast  farms  running  into  tens  of  thousands 
of  acres  has  gone,  and  the  tendency  is  now  for  holdings  to  be  about 
200  to  4(X)  acres  in  the  south  and  southeast,  the  values  being  about 
£3  to  £4  an  acre.  In  the  northwest  where  the  rainfall  is  smaller 
and  less  reliable,  extent  of  farms  increases  to  about  2000  acres,  and 
values  diminish  to  about  15  shillings.  A  recent  investigation*  into  the 
economic  condition  of  over  100  farms  in  the  center  of  this  region, 
between  Kroonstad  and  Bethlehem,  shows  the  average  size  to  be 
about  1700  acres  with  the  farms  divided  in  the  proportion  of  22  per 
cent  to  maize  cultivation,  10  per  cent  to  other  crops,  and  66  per  cent 
to  grazing.  In  the  grazing  portion  five  acres  are  needed  for  each 
animal  unit  (see  Fig.  16). 

The  average  capital  invested  in  each  of  these  farms  is  about 
£10, (XX)  with  a  net  farm  income  of  £918.  Maize  constitutes  90  per 
cent  of  the  crop  values  and  47  per  cent  of  the  total  cash  receipts; 
wheat  follows  far  behind  with  4.6  per  cent  of  the  crop  values;  oats 
and  potatoes  next  with  1.5  per  cent  and  1.2  per  cent.  The  average 


*J.  C.  N'mhling;  An  Economic  InvMtigation  of  Farms  in  the  Maize  Districts  of  the  Orange 
Free  State.  Union  of  South  Africa,  Dept,  of  Agric.  Bull.  No.  8i,  Pretoria,  1930. 
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cost  of  producing  the  maize  is  7s.  lod.  a  bag.  At  the  present  world- 
market  value  maize  production  definitely  does  not  pay  in  this  region. 

Transvaal  Bushveld  (Region  3) 

To  the  north  of  the  rolling  surface  formed  by  the  Karroo 
beds  and  the  dolomite  the  pre-Karroo  surface  becomes  broken 

and  diversified  in  topo¬ 
graphical  character.  The 
region  consists  of  a  central 
basin,  flat,  formerly  bush- 
covered,  of  which  the 
Springbok  Flats  form  a 
part,  and  a  surrounding 
broad  rim  of  complex  coun¬ 
try  consisting  of  alternate 
ridge  and  valley  and  known 
to  South  Africans  as  the 
“Bankenveld”  (Fig.  8). 
The  land  available  for  de¬ 
velopment  has  a  consider¬ 
ably  low'er  altitude  than 
the  preceding  region,  the 
mean  height  being  not 
more  than  3000  feet.  In 
consequence,  temperatures 
are  higher,  and  the  frost 
period,  which  has  a  dura¬ 
tion  of  loi  to  150  days  on 
the  High  Veld,  here  decreases  to  less  than  26  days  over  two-thirds  of 
the  area  with  only  occasional  frosts  in  the  northern  portion.  More 
tropical  types  of  crops  can  be  grown  than  on  the  High  Veld — maize, 
cotton,  citrus  fruits,  tobacco,  and  groundnuts.  The  rainfall  of  the 
region,  however,  is  a  limiting  factor.  The  Great  Escarpment,  here  a 
cliff  with  an  almost  sheer  rise  in  places  of  3000  feet  from  the  eastern 
Low'  Veld,  undoubtedly  concentrates  the  rainfall  deriving  from  east¬ 
erly  and  northeasterly  winds,  and  a  rain  shadow  extends  westw'ard 
to  the  central  Transvaal.  The  most  suitable  areas  for  crop  cultivation 
are  the  comparatively  fertile  flat  lands  of  the  central  Bushveld,  and 
these  appear  to  be  most  affected  by  lack  and  uncertainty  of  rainfall. 
Fortunately  the  natural  vegetation,  a  tail-grass  savana  type,  is,  with 
the  phosphorus  deficiency  rectified,  eminently  suitable  for  cattle.  In  the 
past  too  much  reliance  seems  to  have  been  placed  on  crop  production. 

Much  of  the  northern  part  of  the  region  has  only  recently  been 
settled,  and  it  is  still  too  early  to  estimate  the  capacity  of  the  land 
with  any  confidence.  Moreover,  throughout  the  region  values  de^iend 


Fig.  8 — Orographic  trend  lines  of  the  Transvaal.  The 
numbers  refer  to  the  following  features:  2,  Drakensberg; 
3,  Chunes  Mountains;  4,  Sakun  and  Tokane  Ranges;  5, 
Lulu  Mountains;  6,  Sekukuni  Mountains;  7,  Makapans 
Bergen;  8.  Hanglip  E^scarpment;  9.  Zand  Rivier  Bergen;  10, 
W'itfontein  Rand;  ii,  Dwarsbergen;  I3,  Pilandsberg;  13, 
Magaliesberg;  14,  Daspoort  Range;  15,  Timeball  Hill 
Range;  16,  Rhenoster  Kop  Escarpment;  17,  Witwatersrand; 
18,  Gats  Rand;  19,  Saddleback  Range;  20,  Makonjwa 
Range;  at.  Murchison  Range;  32,  Sutherland  Range. 
Scale  of  map  1:13,000,000. 
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largely  on  local  topography.  In  the  irrigable  floors  of  the  Bankenveld 
valleys  the  values  range  about  £10  an  acre,  and  irrigable  holdings 
of  30  to  40  acres  are  the  general  rule.  In  the  flat  lands  of  the  central 
basin  the  average  holding  is  about  1000  acres,  and  values  that  ten 
years  ago  were  about  £2  to  £2  los.  an  acre  are  now  showing  a  ten¬ 
dency  to  drop  to  £i  to  £2  as  geographical  limitations  have  made 
themselves  felt. 

In  the  Waterberg  area  of  southeastward-facing  escarpments  of 
hard  sandstone  the  valleys  are  exceedingly  sandy,  and  land  values 
vary  from  as  little  as  one  shilling  an  acre  on  the  rocky  slopes  and 
ridges  to  as  much  as  ten  shillings  in  specially  favored  alluvial  areas. 
Soil  is  a  strong  control  in  this  part  of  the  Transvaal,  and  the  area  is 
regarded  as  of  pastoral  type  rather  than  agricultural.  Holdings  are 
extensive,  the  average  size  being  about  10,000  acres.  In  the  extreme 
southwest,  where  a  certain  amount  of  irrigation  may  be  practiced 
along  the  Groot  Marico  River,  values  rise  to  five  shillings  and  in 
places  to  ten  shillings,  and  holdings  become  as  small  as  6000  acres. 

It  will  be  observed  that  the  Limpopo  Valley  lies  outside  the 
20-inches  isohyet.  In  places  the  rainfall  is  less  than  15  inches,  and 
except  for  the  Limpopo  the  rivers  are  not  perennial.  The  area  is 
relatively  flat  with  sandy  soils  and  covered  with  dense  bush.  It  is  a 
region  of  great  difficulty  for  cultivators  and  seems  likely  to  be  best 
suited  for  cattle  ranching  as  is  similar  country  to  the  north  of  the 
Limpopo  in  Southern  Rhodesia.  Holdings  of  more  than  10,000  acres 
are  best  suited  to  this  type  of  country,  and  it  is  estimated  that  under 
present  conditions  about  80  acres  are  necessary  for  each  beast. 

The  Eastern  Uplands  (Region  4) 

Last  of  the  Great  Escarpment  there  is  a  comparatively  steep 
descent  from  the  Natal  and  Transkeian  High  Veld  through  the 
Middle  Veld  to  the  coastal  strip,  or  Low  Veld.  From  the  point  of  view 
of  land  utilization  the  High  and  Middle  Veld  areas  can  be  grouped 
together  as  the  Eastern  Uplands.  They  are  both  areas  of  strong 
topography,  unlike  the  High  Veld  of  the  plateau,  with  slopes  difficult 
for  cultivation  and  with  a  very  limited  extent  of  valley  soils.  This  is 
more  esi)ecially  true  of  the  very  broken  high  country  in  southwestern 
Natal  and  in  the  northeastern  part  of  the  Transkei. 

With  the  exception  of  the  sheltered  Tugela  basin  and  the  wide 
valley  of  the  Buffalo  River  the  rainfall  is  almost  everywhere  more  than 
30  inches  and  comparatively  reliable.  Estcourt,  although  not  quite 
typical  of  the  area  as  a  whole,  has  a  rainfall  of  just  over  29  inches 
and  an  average  deviation  of  12  per  cent  (1901- 1930).  The  High  Veld 
t  enjoys  a  rather  greater  rainfall  than  the  Middle  Veld  and,  as  has  been 
pointed  out  to  me  by  Mr.  T.  A.  Warner,  to  whom  I  am  indebted  for 
much  of  this  information  on  Natal,  the  incidence  of  hail  is  more  severe 


•  See  also  J.  B.  Osborn:  Some  Physical  Properties  of  the  Wattle  Soils  of  Natal.  South  Afrua» 
Journ.  of  Set.,  Vol.  28.  1931,  pp.  207-221. 

‘  See  E.  P.  Phillips:  An  Introduction  to  the  Study  of  the  South  African  Grasses,  with  Notn  on 
Their  Structure,  Distribution.  Cultivation,  etc.  (South  African  .Agricultural  Series.  Vol.  6).  Pretoru. 

1931.  pp.  67-69. 
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not  stand  the  low  temperatures  of  the  High  Veld  well.  Other  grasses, 
such  as  cocksfoot,  rye  grass,  and  tall  fescue,  provide  better  grazing 
there.  With  the  improved  methods  of  feeding  and  stock  management 
the  Eastern  Uplands  could  develop  into  a  lieef-producing  and  dairying 
region  of  great  importance  (Fig.  10).  The  world  supply  of  these 
prtKlucts  has  not  yet  approached  saturation  point. 

In  spite  of  the  promising  future  of  this  region  the  value  of  land 
has  been  unduly  inflated  since  1918,  and  now  with  the  fall  in  com¬ 
modity  prices  the  value  of  holdings  is  showing  a  sympathetic  down¬ 
ward  tendency.  The  economic  unit  in  the  northern  portion  of  the 
region  is  about  1500  acres,  and  the  value  about  five  to  ten  shillings  an 
acre.  In  wattle  areas  and  dairying  districts  with  a  fairly  dense  popula¬ 
tion  holdings  average  about  500  acres,  and  the  value  rises  to  £5. 
In  Zululand  the  settlement  schemes  since  1918  have  been  on  the 
whole  unsuccessful  on  account  of  erratic  rainfall.  Crown  lands 
that  were  sold  to  settlers  at  £2  an  acre  soon  after  the  World  War  are 
written  down  to  lo  shillings,  and  the  economic  unit  of  land  not  under 
irrigation  is  now  recognized  as  being  from  1000  to  2000  acres. 

Native  reserves,  including  the  Transkei  (see  Fig.  5),  occupy  a 
considerable  area  in  this  region.  In  the  extreme  south,  in  the  area 
between  the  Amatola  Mountains  and  the  Great  Escarpment,  white 
settlement  has  become  stabilized;  but  the  rainfall  is  here  too  erratic 
for  cultivation  on  a  large  scale.  In  the  Queenstown  area  holdings 
range  about  3000  acres,  with  a  value  of  £i  to  £2  an  acre. 

The  Eastern  Low  Veld  and  Coastal  Region  (5) 

The  boundary  between  the  Low  Veld  and  the  Middle  Veld  is  zonal 
and  lies  at  about  the  contour  of  2000  feet.  Below  this  level  frost 
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compete  in  the  markets  of  the  world  on  equal  terms  with  more  humid 
tropical  areas,  and  the  commodity  is  protected  by  an  import  duty. 

Cotton  is  next  in  importance.  Since  the  war  Zululand  has  met 
great  discouragements  in  cotton  growing  on  account  of  violent  rainfall 
fluctuations;  but  the  plantations,  which  now  cover  about  30,000  acres, 
are  steadily  advancing  from  Umfolozi  northwards  through  the  Low 
Veld  (Fig.  1 1).  Next  come  the  tropical  fruits,  such  as  bananas,  citrus, 
pineapples  (as  far  south  as  Albany),  and  papaws,  which  command 
a  ready  market  in  the  inland  centers  but  are  not  yet  exported  in 
quantity.  A  development  in  this  direction  is  possible  when  transport 
methods  improve. 

The  economic  unit  of  land  in  this  region  varies  considerably.  In 
the  Natal  lowlands  sugar  cultivation  areas  are  divided  into  farms  of 
about  500  acres.  In  the  drier  parts  of  Zululand,  with  a  rainfall  of 
less  than  25  inches,  the  minimum  unit  should  be  about  2500  acres, 
but  irrigable  lands  with  fertile  alluvial  soils  allow  a  good  living  to 
be  made  on  farms  as  small  as  30  acres.  In  the  Lebombo  Flats,  south 
of  the  Komati  River  near  the  Portuguese  boundary,  and  also  on  the 
land  to  the  west  of  the  Kruger  National  Park  boundary  at  least  5000 
acres  are  necessary  for  mixed  farming  and  ranching.  Around  White 
River  and  Tzaheen,  where  irrigation  is  practiced,  citrus  and  other 
fruits  are  produced  successfully,  and  the  value  of  the  land  rises  to  as 
much  as  £60  an  acre.  In  the  extreme  south  of  the  region,  in  the 
low-lying  land  around  Bedford,  Grahamstown,  and  Kingwilliamstown, 
stock  farming  appears  to  be  the  most  suitable  use  to  which  the  land 
may  lx?  put.  Farms  here  average  about  1000  acres,  and  the  value  is  at 
present  about  £2  to  £3  an  acre. 


The  Southwestern  Division 


The  Cape  Region  (6) 


The  Cape  region  is  definitely  an  area  of  winter  rainfall  sufficient  for 
crop  pnxluction.  Top)ographically  it  falls  into  two  parts:  the  “Swart- 
land,”  to  the  west  of  the  Drakenstein-Hottentot’s  Holland  Moun¬ 
tains,  and  the  “mens”  (ridge  lands)  of  the  Caledon  and  Bredasdorp 
districts  to  the  southeast.  The  land  is  used  here  mainly  for  wheat 
production  (Fig.  12),  about  half  of  the  land  being  under  crops  and 
the  other  half  lying  fallow.  The  average  size  of  a  farm  is  about 
16(H)  acres,  and  the  value  about  £5  an  acre.  In  localities  where 
viticulture  is  established  holdings  are  smaller,  and  values  range  about 
i’40  an  acre.  Little  cattle  farming  is  practiced:  the  summer  is  too 
dry,  and  the  natural  pasture  too  scanty;  but  sheep  farming  is  proving 
a  profitable  secondary  industry,  the  stubble  and  fallow  lands  providing 
a  fair  amount  of  pasturage. 

The  land  problem  in  this,  the  birthplace  of  European  agriculture 
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in  South  Africa,  is 
concerned  with  crop 
values.  Owing  to  the 
natural  infertility  of 
the  soils  yields  are 
considerably  lower 
than  in  any  other 
country  that  chiefly 
produces  wheat. 
The  industry  can 
only  be  maintained 
by  the  imposition 
of  a  duty  on  im¬ 
ported  wheat.  \ 

Fic.  12 — Wheat  production,  1928-1929-  In  the  southwest  of  the  recent  inV'estication^ 
Cape  Province  the  comparatively  large  production  is  due  to  summer  ,  ^ 

rainfall.  In  the  Transvaal  most  of  the  crop  is  grown  under  irrigation.  into  the  expenses 

and  profits  of  83 

farms  in  this  region  shows  that  with  a  capital  investment  of  about 
£12,000  a  net  farm  income  of  about  £700  is  realized.  If  the  import 
duty  were  alx)lished  wheat  growing  could  not  possibly  survive;  and, 
since  the  pastoral  industries  are  at  present  inseparably  connected  w  ith 
crop  production  in  this  region,  from  the  point  of  view  of  w’orld  •eco¬ 
nomic  conditions  it  seems  that  the  region  would  flourish  better  if  more 
of  the  land  were  devoted  to  the  production  of  fodder  crops  to  enable 
expansion  in  the  pastoral  industries. 

The  Drier  Southwestern  Region  (7) 

This  region  differs  from  the  preceding  one  in  that  the  rainfall 
is  everywhere  almost  too  small  for  agriculture.  It  comprises  the 
valleys  of  the  Olifants  River  in  the  north  and  the  Brede  River  and  its 
tributaries  in  the  south.  The  Ceres  Valley  and  the  Hex  River  Valley 
also  are  included.  Fortunately  both  the  Olifants  and  the  Brede 
rivers  are  perennial  and  are  used  for  irrigation  during  the  dry  summer 
season.  With  good  soils  limited  to  the  valleys  the  prices  of  irrigable 
land  are  high.  Soils  suitable  for  fruit  grow  ing  range  from  £25  to  £40 
an  acre,  whilst  some  of  the  established  raisin-producing  lands  command 
more  than  £60  an  acre;  but  non-irrigable  land  without  special  site 
advantages  has  a  comparatively  low  value  of  about  £4  an  acre  and  is 
used  mainly  for  grazing  and  dairy’  farming.  Besides  grapes  the  land 
produces  deciduous  fruits  of  many  kinds,  and  some  of  the  best  citrus 
areas  of  the  country  (Fig.  13)  are  to  be  found  here.  A  certain  amount 
of  tobacco,  especially  the  Turkish  variety’,  is  also  grown.  Winter 

*  Pretorius:  Wheat  Farming  in  the  Western  Cape  Province  1929-1930;  Union  of  South  Afrut, 
Dept,  of  Atrie.  Bull.  No.  joj.  Pretoria,  1931. 
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crops  of  oats  and 
barley  are  the  chief 
cereals.  The  future 
of  this  region  would 
appear  to  f)e  bound 
up  with  the  world 
demand  for  fresh 
and  dried  fruit  and 
the  possibility  of  a 
lowering  of  ocean 
freights  to  allow  of 
more  successful  com- 
|)etition  in  the  world 
markets.  A  decided 

advantage  in  this  re-  — Distribution  of  citrus  trees.  Except  for  the  coastal  areas 

,  r  I  ot  Natal  almost  all  the  production  is  by  irrigation. 

spect  IS  the  fact  that 

great  rivals  are  mostly  in  the  northern  hemisphere  and  that  the  time 
for  marketing  South  African  fruit  occurs  during  the  reverse  seasons. 

The  Southern  Coastal  Region  (8) 

To  the  southeast  of  Regions  6  and  7  there  is  a  gradual  merging 
of  the  winter  typ)e  of  rainfall  into  the  southern  coastal  type  where 
lK)th  winter  and  summer  rains  are  of  general  occurrence.  Heavy 
mists  are  frequent  on  the  southern  slopes  of  the  boundary  ranges 
known  collectively  as  the  Langebergen  but  locally  as  the  Attaquas, 
Outenifjuas,  and  Tsitsikama  mountains.  Perennial  streams  from 
these  mountains  are  common  in  the  middle  and  eastern  part  of  the 
region.  In  the  west  the  shadow  effect  of  the  Drakenstein  seems  to 
lie  the  cause  of  a  rather  smaller  rainfall.  The  soils  of  the  area  are 
not  of  great  value  on  account  of  the  leaching  effect  of  the  rainfall 
and  the  predominance  of  the  Table  Mountain  Sandstone.  In  the 
west,  where  the  Bokkeveld  shales  of  the  Cape  system  cover  wide 
areas  and  the  rainfall  is  less,  the  soil  acidity  tends  to  disappear. 

.Among  the  field  crops  of  this  region  oats  and  potatoes  are  first  in 
quantity  followed  by  wheat.  Pears  are  the  most  important  of  the 
many  types  of  deciduous  and  citrus  fruits.  In  spite  of  the  predomi¬ 
nance  of  sour  veld  the  rainfall  produces  a  fairly  luxuriant  grass  growth 
in  the  wetter  parts  of  the  region,  and  stock  farming  is  important. 
Wool  sheep  come  first  in  this  connection  and  then  cattle,  but  improve¬ 
ment  in  the  pasture  grasses  seems  to  be  necessary  before  beef  or 
dairying  industries  can  be  established  on  a  sound  basis. 

Intensity  of  production  and  the  value  of  land  varies  greatly  accord¬ 
ing  to  local  conditions.  The  best  land  of  the  region  is  on  the  Gamtoos 
River  between  Port  Elizabeth  and  Humansdorp,  where  the  alluvial 
soils  are  rich  and  the  production  of  fruit  and  lucerne  intensive. 
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Here  small  plots  o( 
30  or  40  acres  are 
common,  and  irri¬ 
gated  land  is  worth 
between  £25  and 
£30  an  acre.  Just 
outside  the  valley, 
where  no  irrigation 
is  possible,  values 
are  about  £i  an 
acre.  In  the  eastern 
end  of  the  Long 
Kloof,  along  the 
Kromme  River  to 
the  west  of  Humans- 
dorp,  values  rise  in 
the  alluvial  soils  to 
about  £2  I  os.  an  acre.  Around  George  and  Knysna  settlement  is  be¬ 
coming  more  dense,  and  values  are  rising  to  as  much  as  £3;  and  the  same 
values  are  common  in  the  Riversdale  district  where,  how  ever,  the  rain¬ 
fall  is  more  scanty  and  less  reliable  than  farther  east.  With  improve¬ 
ments  in  the  grazing  and  the  application  of  crops  to  animal  hus¬ 
bandry,  the  unirrigated  land  should  become  improved  for  stock 
farming.  In  the  irrigated  areas  fruit  and  lucerne  appear  to  offer  the 
greatest  scope  for  land  development  in  the  future. 

The  Middle  Division 

The  Middle  Division,  comprising  Regions  9, 10,  and  1 1 ,  has  as  its  dis¬ 
tinguishing  characteristic  a  general  insufficiency  of  rainfall  for  crop  pro¬ 
duction.  Where  it 
marches  with  the 
Eastern  Division  the 
boundary  is  zonal, 
and  a  certain 
amount  of  maize 
and  millet  is  grown 
by  rainfall  only  in 
the  eastern  part  of 
this  division.  But 
crop  production  is 
everyw  here  extreme¬ 
ly  hazardous  except 
under  irrigation.  In 
the  south  and  south- 

Fig.  15 — Mohair  production.  1928-1929.  The  greatest  concentra- 
tion  it  in  the  beat-watered  parts  of  the  Karroo.  W’est  mountain 


Fic.  14 — Wool  production,  1938-1929.  The  main  concentration 
of  wooled  sheep  is  on  the  High  V>ld  of  the  plateau  and  in  the  eastern 
uplands. 
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ranges  demarcate 
the  division  decisive¬ 
ly  from  the  better- 
watert*d  areas  of  the 
Cape  coastal  regions. 

The  Karroo 
Proper  (Region  9) 

Karroo,  in  the 
Hottentot  tongue, 
means  dry.  The  rain¬ 
fall  is  almost  every¬ 
where  in  the  flat 
lands  less  than  14 
inches,  whilst  in 
the  west  a  mean 
of  less  than  10  inches  is  almost  universal.  The  rivers  are  all 
intermittent  in  flow  w'ith  the  exception  of  a  few  streams  deriving 
from  the  limestone  of  the  Zwartebergen  Range,  such  as  Grobbelaars 
River  near  Oudtshoorn  where  special  local  conditions  of  land  utiliza¬ 
tion  obtain.  At  the  foot  of  the  Great  Escarpment  and  near  the 
higher  ranges  of  the  region  small  perennial  streams  allow  the  cultiva¬ 
tion  of  crops  of  wheat  or  lucerne  and,  because  of  the  low  altitude,  of 
tobacco  and  gra’pes.  Below  the  conservation  dams  on  the  Dwyka, 
Olifants,  and  Sundays  rivers  lucerne  and  citrus  fruits  are  intensively 
cultivated,  and  the  land  is  valued  at  £25  to  £30  an  acre. 

But  the  area  as  a  whole  is  mainly  of  a  pastoral  character  and  the 
natural  Karroo  vegetation,  w’hich  consists  of  those  members  of  both 
the  northern  and  southern  floras  that  have  proved  their  capacity  to 
flourish  under  the  severe  conditions,  supports  a  wool  and  mohair- 
producing  industry  of  considerable  extent  (Figs.  14  and  15).  The 
Karroo  bushes  are  considered  to  be  of  high  nutritive  value  for  sheep 
and  goats  and  to  possess  medicinal  properties  that  keep  the  animals  in 
good  condition.  Whilst  the  carrying  capacity  of  the  land  is  not  suffi¬ 
cient  to  make  this  the  most  important  of  the  South  African  wool- 
pr<Klucing  areas,  the  high  temperatures  seem  to  be  conducive  to  an 
extreme  fineness  of  w’ool  fiber  so  that  imported  merinos  w  ith  wool  of 
medium  texture  tend  to  produce  fine  wool  in  a  few’  generations.  A 
handicapping  factor,  however,  appears  to  be  the  extreme  dryness  of  the 
atmosphere  and  the  dust  from  the  surface  lime  accretion  in  the  soil 
which  makes  for  a  rather  brittle  top.  It  is  as  a  grazing  area,  however, 
that  the  whole  region,  with  the  e.xception  of  the  irrigable  lands,  must 
develop.  Farms  in  this  area  must  be  large;  4000  to  10,000  acres  is  the 
general  size,  and  the  values  of  unirrigated  lands  vary  from  about  two 
to  ten  shillings  an  acre. 


Fic.  16 — Distribution  of  livestock,  1938-1929.  One  animal  unit  » 
I  ox -2  calves -I  horse -7  sheep -14  lambs -4  pigs  ••too  fowls. 
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The  Dry  Regions  of  the  Plateau  (io  and  ii) 

To  the  north  of  the  Great  Escarpment  are  the  dry  regions  of  the 
plateau  (Regions  lo  and  ii),  with  which  are  included  the  western 
coastal  desert  of  the  Namib.  Aridity  increases  in  a  general  way  towards 
the  northwest  so  that,  whilst  the  rainfall  is  barely  sufficient  for  cul¬ 
tivation  in  the  eastern  part  of  Region  lo,  it  is  definitely  insufficient 

in  Region  1 1 .  This  indeed 
constitutes  the  only  essen¬ 
tial  difference  in  the  char¬ 
acter  of  the  two  regions 

(Fig.  17). 

Both  regions  are  essen¬ 
tially  pastoral;  cattle  find 
a  fair  pasturage  in  the 
Bushveld  to  the  north  of 
the  Orange  River,  especial¬ 
ly  in  the  Kalahari  Bush¬ 
veld  during  the  summer, 
and  the  Persian  fat-tailed 
sheep  seem  to  be  best  ad¬ 
apted  to  the  area  of  the 
Karroo  shrubs.  In  Na- 
maqualand,  however,  the 
Bushman  grass  and  the  twaa  grass  provide  winter  pasturage  for  a  few 
thousand  cattle.  The  two  regions  have  always  been  recognized  as 
areas  of  extreme  difficulty  for  pastoralists.  E!ven  in  times  before  the 
European  occupation  travelers  referred  to  the  migration  of  countless 
herds  of  springbok  in  these  regions,  driven  on  by  the  necessity  of 
finding  pasture  and  water.  It  is  the  same  in  these  days.  The  sheep 
farmer  is  always  up  against  nature.  In  most  years  he  must  be  pre¬ 
pared  to  trek  or  to  rail  his  flocks  to  other  parts  of  the  country;  it  is 
essentially  a  region  of  enforced  seminomadism.  In  Region  10  pastoral 
farmers  require  from  4000  to  20,000  acres  for  their  flocks;  in  Region 
II,  a  minimum  of  40,000  acres — 20  acres  being  necessary  for  one 
sheep  in  this  part  of  the  Union.  The  values  vary  from  15  shillings 
an  acre  in  the  eastern  part  of  Region  10  to  one  shilling  or  even  less  in 
parts  of  Region  1 1 . 

Some  interesting  developments,  however,  are  taking  place  in  special 
localities  in  these  parts  of  the  Union.  For  instance,  it  has  long  been 
the  practice  in  the  Zak  River  basin  in  Region  ii  to  cultivate  wheat 
by  w  hat  is  knowm  as  the  “Saaidam”  system.  When  the  river  comes 
down  in  flood  its  waters  are  diverted  into  basins  separated  by  low- 
earthen  walls,  and  after  a  basin  has  been  thoroughly  soaked  the  water  is 
allowed  to  flow-  through  sluice  gates  into  other  prepared  basins.  Wheat 
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Fic.  17 — The  spread  of  the  annual  rainfall  between  igoo 
and  1930  about  the  mean  for  the  period  (shown  by  a  broken 
line). 
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is  sown  and  matures 
often  w'ith  a  single 
flooding.  Harvests 
are  obtained  in  most 
years  by  these  meth- 
cxls:  but  of  course  the 
rivers  are  merely 
storm-water  chan¬ 
nels,  and  the  rainfall, 
even  on  the  upper 
reaches  of  the  Zak 
River,  is  extremely 
uncertain.  Kenhardt, 
with  a  mean  annual 
rainfall  of  less  than 
six  inches,  has  an  av¬ 
erage  deviation  of  48 
per  cent;  Carnarvon 
has  a  mean  of  eight 
inches  and  an  average 
deviation  of  36  per 
cent.  Under  present 
conditions  wheat  is 
often  produced  at  a 
profit,  but  the  in¬ 
dustry  is  obviously 
in  a  precarious  con¬ 
dition. 

.Along  the  Orange 
River,  how'ever,  de¬ 
velopments  have  been 
on  a  rather  different 
basis.  The  river  is 
jx'rennial,  and  along 
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its  banks  are  occasional  terraces  large  enough  to  be  worth  irrigating.  At 
Kakamas,  below  Upington,  the  labor  colony  of  the  Dutch  Reformed 
Church  has  had  a  remarkable  success,  and  two  new  government 
schemes  have  recently  been  inaugurated  by  the  construction  of  the 
Karos  weir  just  above  Upington  and  the  Buchuberg  dam  about 
midway  between  Upington  and  Prieska.  Terrace  land  on  the  southern 
bank  of  the  river  between  these  dams  has  recently  been  purchased 
by  the  Union  Lands  Department  for  about  £5  an  acre  and,  after 
preparation  and  the  construction  of  canals,  is  sold  to  settlers  at 
£40  to  £50  an  acre.  Some  recent  striking  successes  with  cotton¬ 
growing  on  the  alluvial  soils  have  stimulated  land  development  in 
these  districts;  and  a  new  scheme  for  the  construction  of  a  dam  at 
Prieska,  farther  up  the  river,  is  now  being  considered. 

General  Tendencies 

Two  or  three  general  tendencies  in  land  utilization  in  South 
Africa  are  clearly  recognizable.  It  is  becoming  apparent  that  South 
African  soils  are  generally  inferior  in  quality  to  those  of  other  great 
grain-producing  regions  of  the  world,  so  that  even  in  years  of  abundant 
rainfall  the  yield  is  low’  compared  with  that  of  the  fertile  plains  of 
North  America,  southeastern  Europe,  Argentina,  and  Australia.* 
Nor  are  working  costs  so  low  as  to  enable  South  Africa  to  compete 
successfully  in  the  world’s  markets  as  a  grain  producer,  unless,  indeed, 
the  present  world  conditions  are  abnormal  and  the  production  of  wheat 
and  maize  should  diminish  considerably.  But  the  possibilities  of 
stock  farming  are  being  more  clearly  realized  in  South  Africa.  It  is, 
how’ever,  not  the  stock  farming  of  the  easy  conditions  of  the  last 
century:  new’  stock  is  needed,  new  pastures,  new  methods.  Such 
changes  can  only  come  about  slowly  in  a  community  like  that  of  the 
platteland.  The  conservatism  of  the  back  veld  is  only  part  of  the 
cause  of  slow’  progress;  new  methods  often  involve  new  financial  outlay, 
and  a  change  of  agricultural  policy  to  meet  new’  economic  conditions 
can  rarely  be  put  into  operation  as  rapidly  as  its  promoters  desire. 
But  undoubtedly  the  glut  of  grain  is  forcing  a  consideration  of  the 
production  of  crops  for  feeding  stock. 

A  second  tendency  appears  to  be  due  to  the  recognition  of  the 
superior  value  of  the  lands  of  the  northeastern  part  of  the  Union, 
with  the  exception  of  the  Transvaal  Low  Veld.  A  subdivision  of  farms 
has  been  taking  place  here  in  recent  years  (Figs.  18  and  19).  The 
process  is  illustrated,  too,  in  the  general  drift  of  the  rural  population 
(Fig.  20).  The  increase  is  mainly  in  areas  in  w  hich  Crown  lands  have 
been  recently  throw  n  open  to  settlement  and  where  landholdings  have 
been  split  up  as  a  result  of  the  completion  of  irrigation  schemes. 

*Sir  Frederick  Keeble:  Soils  and  Fertilisers  in  South  Africa.  Nature,  Vol.  126,  1930.  pp-  4>7'4ro. 


THE  COFFEE  LANDS  OF  SOUTHEASTERN 
BRAZIL* 

Preston  E.  James 
University  of  Michigan 

Sl’GAR,  gold,  and  coffee  have  in  turn  ruled  Brazil.  Eaclj  o{  them 
dominated  a  period  of  history  and  was  localized  in  a  definite 
part  of  the  country.  One  after  another  these  products  have 
supported  settlement  in  new  areas:  first  pioneer  settlements;  later, 
more  elaborate  and  extensive  settlements.  But  one  after  another 
the  products  have  suffered  a  decline  in  importance,  and  with  this 
decline  has  come  a  decadence  of  the  settlements  which  were  based 
on  them.  None  of  these  areas  of  settlement  has  reached  the  advanced 
stage  of  adjustment  and  close  attachment  to  the  land  that  gives  the 
occupation  security  and  permanence. 

The  last  of  these  commodities  is  coffee.  The  story  of  its  phe¬ 
nomenal  growth,  especially  during  the  last  forty  years,  is  an  epic. 
The  series  of  maps  in  Figure  i  presents  the  story  of  experimentation 
and  elaboration  during  the  spread  of  coffee  over  this  chief  area  of  its 
production. ‘  Any  interpretation  of  the  areas  of  settlement  that  focus 
on  the  great  cities  of  Rio  de  Janeiro  and  Sao  Paulo,  both  of  them  hav¬ 
ing  a  population  of  more  than  a  million,  must  deal  mairvly  with  the  rise 
of  coffee:  for  on  the  wealth  this  crop  has  brought  to  southeastern 
Brazil  is  based  the  growth  of  these  urban  centers.  Since  the  growers 
of  coffee,  especially  in  recent  years,  have  controlled  the  government 
of  Brazil,  unchecked  by  the  interests  of  any  other  important  economic 
group,  the  industry  has  been  artificially  aided  and  stimulated  for 
the  sake  of  immediate  gain.  This  has  been  accomplished  chiefly 
through  valorization J^the  history  of  which  is  well  known  First 
used  in  1906  to  help  the  growers  over  a  temf)orary  difficulty,  it  was 
supplemented  by  restrictions  of  planting.  Later  valorization  was 
used  again  with  less  attention  to  restriction,  and  finally,  by  the  law 
of  1922,  it  was  made  a  permanent  feature  of  the  industry.  Relaxation 

*Thii  paper  presents  some  of  the  results  of  fieldwork  in  southeastern  Brazil  from  June  to 
December.  1930.  The  expenses  of  the  fieldwork  were  supported  in  part  by  generous  grants-in-aid 
from  the  National  Research  Council  and  from  the  University  of  Michigan. 

'  In  addition  to  the  four  chief  producing  states — SSo  Paulo.  Minas  Geraes,  Rio  de  Janeiro.  Es- 
pirito  Santo — coffee  production  is  important  enough  to  be  recorded  in  ten  other  states.  See  W.  G. 
McCreery  and  M.  L.  Bynum:  The  Coffee  Industry  in  Brazil.  Bur.  oj  Foreign  and  Domtslic  Commerce. 
Trade  Promotion  Ser.  So.  pz,  Washington.  1930. 

•W.  L.  Schurz:  Valorization  of  Brazilian  Coffee.  Suppl.  to  Commerce  Repts.,  Trade  Information 
Pull.  So.  7j,  Washington.  1922;  see  also  C.  Braga:  Magnas  problemas  economicas  de  SSm)  Paulo. 
Sio  Paulo.  1924:  McCreery  and  Bynum,  op,  cit.,  pp.  76-88;  and  Coffee.  Foreign  Policy  Assn.  Information 
^ernte.  Vol.  6.  1931,  pp.  449-452. 
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of  restrictions,  together  with  forced  stimulation  of  price  during  the 
last  years  of  “permanent  coffee  defense,”  led  to  the  tremendous 
expansion  visible  on  the  map  for  1927-1928^’  As  late  as  1930  new 
coffee  was  being  planted.  This  ever-increasing  flood  of  new  coffee, 
aggravated  by  the  enormous  yields  on  virgin  soils,  resulted  in  1930, 
with  the  aid  of  decreased  world  consumption,  in  the  virtual  collapse 
of  the  defense  schemes  and  in  the  political  defeat  of  the  coffee  party,* 

The  map  of  coffee  in  1928  marks  what  will  probably  prove  to  be 
the  high  tide  of  expansion  and  the  end  of  the  era  of  feverish  search 
for  greater  production.  ""The  inflation  of  the  land  price/’  says  Dr. 
Muniz,  “which  begins  to  be  noticeable  in  the  new  districts,  and  the 
higher  cost  of  labor  will,  in  the  future,  stimulate  a  more  intensive 
cultivation  of  the  old  and  intermediary  zones,  where  the  estates 
will  be,  little  by  little,  subdivided  and  op)erated  by  small  proprietors 
on  a  more  economical  basis  in  order  to  obtain  higher  productivity."' 
Figure  i  may  now  be  examined  more  closely. 

Expansion  of  the  Coffee  Lands 

The  coffee  plant  was  first  brought  into  southeastern  Brazil  alx)ut 
1774.*  Culture  at  first  was  limited  to  the  vicinity  of  Rio  de  Janeiro 
and  Santos,  but  before  long  the  seeds  of  the  new  plant  were  carried 
inland  along  the  main  lines  of  travel.  Coffee  culture  had  gained  some 
considerable  importance  around  Santos  and  northeastward  along  the 
coast  by  1808,  but  conditions  at  these  low  altitudes  and  in  these  areas 
of  heavy  year-round  rains  were  but  poorly  suited  to  the  new  crop. 
Its  cultivation  began  early  to  spread  inland  alon^^e  roads  that 
focused  on  Rio  de  Janeiro — along  the  road  to  Petropolis  and  4i»eace 
into  Minas  Geraes,  along jthe  road  to  Sao  Paulo  by  way  of  the  Parahyba 
V’alley,  and  probabl}^  also^nortjieastward  from  Rio  de  Janeiro  toward 
Espirito  Santo.  “The  first  ImpKirtai^t  inland  center  of  coffee  culture,^ 
however,  developied  along  the  terraces  of  the  Parahyba  V’alley,  south 
of  the  swampy  land  bordering  the  river,  in  the  neighborhood  of  Areias. 

The  map  of  coffee  production  in  1835-1836  shows  this  concen¬ 
tration  in  the  part  of  Sao  Paulo  State  known  traditionally  as  the 
“norte.”*  It  also  shows  that,  while  concentration  in  the  Parahyba 

*  .Augusto  Ramot:  A  crise  do  cafi,  Sio  Paulo,  1930. 

*  From  a  study  of  the  cost  of  coffee  production  in  S&o  Paulo  by  Dr.  J.  C.  Munis,  reprinted  in 
McCreery  and  Bynum,  op.  cit.,  pp.  69-73. 

*  The  date  of  introduction  into  Brasil,  at  Par&.  is  celebrated  as  1737.  See  Commemoracao  do  11 
Centenario  do  Cafeiro  no  Brazil,  Bol.  Museu  Sacional,  Vol.  3,  No.  4.  1937.  See  also  P.  R.  Pesuna: 
O  cafi  em  Sfto  Paulo,  notas  historicas.  Direct,  de  Indust.  e  Commerdo,  S&o  Paulo,  1937;  snd  bib¬ 
liography  in  .Mbrecbt  Zimmermann:  Kaffee.  Hamburg.  1936. 

*  This  map  and  the  map  for  1854-1855  are  based  on  figures  presented  by  P.  R.  Pestana.  op.  fit 

Fic.  I — Maps  illustrating  the  growth  of  coffee  production  in  the  main  produdng  areas  of  Brazil. 
For  1909-1910  the  production  in  Sdo  Paulo  only  is  shown.  On  the  maps  for  1835-1836  and  1854-1855 
the  main  produdng  areas  are  delimited  by  a  light  line;  the  chief  roads  are  also  shown.  On  the  maps 
for  1909-1910.  1919-1930,  and  1937-1938  the  extension  of  new  plantings  is  delimited  by  a  light  line, 
and  railways  are  shown  by  a  heavy  line.  Compare  with  Figures  3  and  4. 
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V^alley  is  distinct,  considerable  new  planting  was  being  carried  on 
beyond  Sao  Paulo  in  the  vicinity  of  Campinas.  In  this  year  there 
were  some  1200  coffee  fazendas  in  Sao  Paulo  State:  about  650  of 
them  were  in  the  Parahyba  Valley;  about  340  were  along  the  coast 
northeast  of  Santos,  but  even  at  that  early  date  they  were  being 
abandoned ;  about  25  were  in  the  mountain  valleys  or  on  the  crystalline 
plateau  near  Jundiahy  and  Campinas;  and  a  few  others  were  scattered 
farther  inland.  Most  of  the  coffee  from  the  Parahyba  zone  found 
its  way  out  through  Rio  de  Janeiro. 

Two  features  characterized  the  coffee  lands  of  this  period  not 
only  in  Sao  Paulo  but  also  in  the  less  important  areas  north  and 
east  of  Rio  de  Janeiro.  In  the  first  place,  coffee  was  being  introduced 
onto  lands  already  settled  and  in  part  cleared  and  cultivated,  chiefly 
for  sugar.  Thus  the  spread  of  coffee  was  modifying  the  form  of 
settlement  of  a  land  already  occupied  rather  than  creating  new  areas 
of  settlement  out  of  primitive  forests.  In  the  second  place,  attachment 
of  the  coffee  producers  to  the  land  was  remarkably  loose.  This  re¬ 
sulted  from  the  nature  of  the  Brazilian  social  organization  with  its 
emphasis  on  rich  estate  owners,  supported  by  the  labor  of  slaves 
or  landless  tenants.’  Settlement  patterns  in  the  coffee  lands,  in 
contrast  to  the  early  crystallization  characteristic  of  peasant  sub¬ 
sistence  agriculture,  were  to  a  remarkable  degree  fluid  and  easy  to 
change.  As  the  nineteenth  century  advanced  and  as  the  prices 
for  coffee  began  to  rise  to  greater  and  greater  heights  the  flow  of 
settlers  from  older  coffee  lands  to  newer  ones,  resulting  in  places  in 
the  almost  complete  abandonment  of  formerly  well  populated  areas, 
became  a  notable  feature  of  the  coffee  frontier. 

Between  1850  and  i860  the  center  of  coffee  production  shifted 
definitely  from  the  Parahyba  Valley  to  the  Campinas  area.  The  peak 
of  production  in  the  older  zone  came  during  this  decade.  But  after 
fifteen  or  twenty  years  the  yield  of  coffee  per  tree  began  to  decline 
as  a  result  of  less  fertile  soil.®  In  the  face  of  abundant  cheap  land 
and  the  temporary  nature  of  the  occupation  it  was  more  economical 
to  abandon  old  lands  and  move  on  to  new  ones.  In  1852  there  were 
89  fazendas  in  the  vicinity  of  Campinas,  producing  200,000  arrobas 
of  coffee:*  in  1872  there  were  170  fazendas  producing  1,300,000  arrobas. 

Meanwhile  new'  plantations  were  being  established  still  farther 
north  and  west — most  of  them  now  on  new  lands  not  previously 
utilized  for  agriculture.  As  before,  the  distribution  pattern  of  these 
new'  settlements  corresponded  closely  with  the  chief  lines  of  travel 
already  existing  in  the  area.  Coffee  spread  along  the  roads  radiating 
from  Campinas.  Plantations  were  set  out  along  the  edge  of  the  crys- 

’  For  the  beet  recent  description  of  Brasil  in  English  see  Koy  Nash:  The  Conquest  of  Brani. 
New  York.  1926.  ' 

'  McCreery  and  Bynum,  op.  cit.,  p.  19. 

*  An  arroba  is  about  15  kilograms. 
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talline  oldland  to  the  north  and  in  the  mountain  valleys  along  the 
border  of  Sao  Paulo  and  Minas  Geraes  (see  Fig.  3).  To  the  west  of 
Campinas  lay  the  poorly  drained  Permo-Triassic  inner  lowland, 
and  since  this  afforded  little  suitable  land  for  coffee  only  a  few  scattered 
plantations  were  set  out  in  it.  The  Tatuhy  formation,  however,  with 
its  hilly  surface,  afforded  what  the  early  settlers  considered  tradi¬ 
tionally  as  better  coffee  land.  Coffee  was  established  where  the  road 
northwestward  from  Campinas  crosses  this  formation,  at  Limeira. 
Then  came  the  first  plantings  on  the  famous  terra  roxa  or  diabase 
soils  a  little  beyond  Limeira  on  the  same  highway  near  Rio  Claro, 
Sao  Carlos,  and  Araraquara.  The  first  plantation  at  Ribeirao  Preto 
in  the  north  was  set  out  about  1856,  some  of  the  earliest  settlers  in  this 
area  coming,  with  their  slaves,  from  the  ancient  gold  and  diamond 
mining  regions  of  Minas  Geraes.  The  suitability  of  the  terra  roxa 
was  quickly  appreciated,  especially  as  most  of  these  areas  are  also 
hilly,  and  the  spread  of  coffee  was  conspicuous. 

If  this  advance  of  coffee  planting  seemed  rapid,  however,  it  formed 

only  a  prelude  to  the  ensuing  scramble,  as  shown  by  the  following  - 

/ 

Coffee  Trees  in  Sao  Paulo  State 


1850 .  .  . 

.  .  26,800,000 

1880  . 

.  ,  106,300,000 

1910  .  . 

696,701,000 

186()  .  .  . 

.  .  60,462,000 

1890  . 

.  .  220,000,000 

1920  .  . 

843.592.695 

1870  .  .  . 

.  .  69,540,000 

1900 

.  .  525,625,000 

1928  .  . 

.  1,123,232,770 

figures  from  P.  R.  Pestana.  After  the  period  of  unrest  between 
18H0  and  1890  during  which  the  slaves  were  freed  and  Brazil  became 
a  republic,  the  w^ork  of  coffee  planting  was  taken  up  by  a  great  influx 
of  immigrants.  )^t  the  system  of  organization  remained — that 
of  wealthy  owners  of  large  estates,  on  the  one  hand,  reaping  the 
rewards  and,  with  a  share  of  these  rewartis,  supporting  the  costs  of 
making  Sao  Paulo  and  Rio  de  Janeiro  into  the  beautiful  cities  they 
are  today;  and,  on  the  other  hand,  large  nuiji^rs  of  tenants  with  a 
loose  and  temporary  attachment  to  the  land^The  enormous  expan¬ 
sion  of  coffee  planting  after  1890  led  in  1906  to  the  flooding  of  the 
world  market  and  the  first  valorization. 

The  maps  of  coffee  production  for  1909-19 10  and  1919-1920 
show  that  the  essential  patterns  of  coffee  distribution  were  established 
at  least  shortly  after  the  first  valorization.  The  yield  of  coffee  varies 
greatly  from  year  to  year,  so  that  the  much  lighter  production  of 
1919-1920  represents  only  a  temporary  condition. The  area  planted 
to  coffee,  however,  has  begun  to  expand  on  the  1919- 1920  map,  many 


"  V’icid  in  arrobnt  per  looo  trees  averaged  for  the  state  of  Sfto  Paulo:  for  1909-1910.  63.3;  for 
1919-1920,  20.1;  for  1937-1928,  64.0.  These  figures  and  the  figures  for  the  map  of  coffee  production 
in  1909-1910  and  for  the  Sfto  Paulo  part  of  the  map  for  1937-1928  are  from  O  caf^,  estatistica  de  pro- 
duccio  e  commerdo.  Direct,  de  Indust.  e  Commercio,  Sfto  Paulo,  1921  and  1929, 
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new  plantations  not  yet  of  bearing  age  appearing  along  the  several 
rail  tentacles  to  the  north  and  west. 

The  map  for  1919-1920“  also  shows  that  while  Sao  Paulo  State 
had  maintained  the  lead  since  the  establishment  of  the  first  coffee 
zone  along  the  Parahyba,  nevertheless  important  coffee  areas  were 
being  developed  in  Minas  Geraes,  Rio  de  Janeiro  State,  and  Espirito 
Santo.  Ill  Minas  Geraes  most  of  the  coffee  was  in  the  southeastern 
part  of  the  state,  chiefly  on  the  crystalline  plateaus  of  the  500-  and 
800-meter  levels  or  in  the  valleys  of  the  crystalline  mountains  ex¬ 
tending  along  the  Sao  Paulo  border.  Many  new  clearings  in  the 
mountains  of  Espirito  Santo  had  been  made,  here  under  a  very 
different  system  from  that  obtaining  elsewhere.  German,  Italian, 
Polish,  and  Brazilian  colonists  were  settling  on  small  landholdings 
which  they  themselves  cleared  of  the  forest,  and  the  money  crop 
of  this  new  frontier  was  coffee.** 

The  map  of  coffee  production  for  1927-1928**  shows  the  decline 
of  the  coffee  lands  on  the  crystalline  areas,  concentration  on  the  terra 
roxa,  and  extension  of  coffee  along  the  Mogyana  Railroad  in  the 
north;  along  the  Paulista  Railroad  to  and  beyond  Rio  Preto;  along 
the  Noroeste  Railroad,  by  Pennapolis  and  almost  to  Aragatuba; 
and  along  the  Sorocabana  Railroad  close  to  the  border  of  the  state  of 
Parand. 

The  decline  of  coffee  production  in  the  older  zones  can  be  shown 
quite  clearly  on  the  map  of  yield  (Fig.  2).**  On  this  map  yields 
per  1000  trees  have  been  averaged  over  a  period  of  five  years,  and 
local  and  annual  variations  thus  eliminated.  The  Parahyba  Valley 
zone  has  definitely  dropped  behind,  producing  less  than  30  arrobas 
per  1000  trees.  The  Campinas  zone  produces  mostly  between  30  and 
49  arrobas,  as  do  some  of  the  more  recently  occupied  areas.  The  terra 
roxa,  especially  around  Jahu,  has  maintained  its  high  yields  even 
after  many  years  of  production  and  certainly  better  than  any  other 
area;  but  the  yields  of  more  than  70  arrobas  are  for  the  most  part  on 
the  virgin  soils  of  the  new  coffee  lands. 


The  Land 


These  patterns  of  coffee  distribution,  as  shown  by  the  maps  of 
Figure  i ,  are  related  in  v'arious  w  ays  to  such  other  significant  features 
of  the  area  as  surface  configuration,  soils,  certain  climatic  elements. 


u  Data  for  coffee  production  in  1919-1920  are  from  Recenaeamento  do  Brasil,  Realixado  em  i 
de  Setembro  de  1920,  Vol.  3.  Part  II,  Direct.  Geral  de  Estatistica,  Rio  de  Janeiro,  19x5. 

x  Ernst  Wagemann:  Die  deutschen  Kolonisten  im  brasilianischen  Staate  Espirito  Santo,  Munich 
and  Leipzig,  1915;  and  Otto  Maull:  Vom  Itatiaya  sum  Paraguay,  Leipzig,  1930,  especially  p.  119- 
“  Data  for  the  map  of  coffee  production  in  1927-1928  are  from  the  following  sources:  for  SSo 
Paulo  State,  see  footnote  10;  for  Minas  Geraes,  Indicador  atro-ptcuario,  industrial,  comnurcial  *  ban- 
cario  de  Uinas  Geraes,  Vol.  i.  1927,  Service  de  E^tatistica  Geral,  Bello  Horizonte,  1928;  for  Espirito 
Santo,  Bol.  do  Sertfio  de  Defesa  do  Cafi,  Victoria,  E^tado  do  Espirito  Santo,  June,  1930,  P-  6. 

Data  for  the  map  of  yields  per  1000  trees  (Fig.  2)  are  from  the  source  referred  to  in  footnote  to. 
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and  major  lines  of  communication.  The  importance  of  roads  in 
guiding  the  distribution  of  coffee  during  periods  of  expansion  has 
already  been  indicated.  As  patterns  of  coffee  distribution  begin  to 
assume  more  definite  form,  other  features  of  the  area  become  of 
greater  importance  than  roads. 

The  plateau  of  southeastern  Brazil  on  which  the  coffee  lands  have 
been  established  has  been  described  in  terms  of  misleading  sim- 


SAO  PAULO 


WERA6E  YIELD  OF  COFFEE. 
1923-I9Z8 

Arrobis  per  1000  trees 


Fig.  Coffee  yield  in  Sao  Paulo  State,  1933-1928.  and  the  area  infested  by  the  pest  Supkanoderes 
(oftat  iiag.,  August,  1938.  [In  key  to  map  read  Stephanoderes  for  Stephanodores.] 

plicity.**  It  is  in  fact  decidedly  complex  in  its  surface  configuration 
(f^ig-  3)-  Inland  from  the  coastal  zone  of  terraces,  deltas,  and  partially 
drowned  lowlands  are  four  chief  kinds  of  surface  areas:  first,  the 
Parahyba  graben,  which  is  a  dominant  structural  feature  .of  the 
plateau  edge  north  of  Rio  de  Janeiro;  second,  the  crystalline  moun¬ 
tains;  third,  the  crystalline  dissected  plateaus;  and  fourth,  the  areas 
of  horizontal  or  slightly  inclined  sedimentary  strata  of  varying 
resistance.  The  crystalline  mountains  that  rim  the  southern  edge 
of  the  plateau  are  composed  of  broken  and  tilted  blocks  oriented 
in  accordance  with  the  larger  structural  lines  from  southwest  to 
northeast,  as  shown  by  the  course  of  the  Parahyba  graben.  These 
mountains  rise  to  heights  of  over  2800  meters  in  the  Serra  do  Manti- 
queira,  whose  massive  bulk  looms  over  the  whole  middle  course  of  the 
Parahyba.  They  project  northward  along  the  border  of  the  states 


The  writer  hat  in  preparation  a  paper  on  the  surface  conhguration  of  southeastern  Brazil,  in 
which  will  be  presented  some  of  the  more  important  titles  from  the  extensive  bibliography  on  this 


Fic.  4— Location  map  for  Figure  3. 
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of  Sao  Paulo  and  Minas  Geraes.  They  impose  a  barrier  not  easv 
to  cross  between  the  coast  and  the  plateau,  stretching  from  southwest 
of  Santos  northeastward  to  the  delta  of  the  Parahyba.  A  second 
range  of  mountains  starts  immediately  north  of  the  delta  of  the 
Parahyba  in  the  state  of  Espirito  Santo  and  extends  in  a  general 
northward  direction.  This  range  reaches  2884  meters  in  the  Pico  de 
Bandeira,  the  highest  elevation  in  Brazil.**  It  is  breached,  north  of 
Victoria,  by  the  antecedent  gorge  of  the  Rio  Doce.  A  third  range 
of  crystalline  mountains  is  the  Serra  do  Espinha^o  in  the  interior  of 
the  state  of  Minas  Geraes,  which,  from  its  bulb-like  ending  south 
of  Bello  Horizonte,  extends  northward  as  a  narrow  but  commanding 
range,  separating  the  valley  of  the  Sao  Francisco  on  the  west  from 
the  coastal  valleys,  such  as  the  Rio  Doce,  on  the  east. 

These  mountain  ranges  surmount  the  crystalline  plateaus.  Here 
several  well  defined  erosion  levels  exist  below  which  the  present  streams 
have  incised  their  valleys,  vigorously  in  some  few  youthful  valleys 
close  to  the  larger  drainage  lines  but  over  most  of  the  area  only  slug¬ 
gishly  with  open,  waste-clogged  valley  slopes.  Three  chief  erosion 
levels  can  be  recognized  on  the  plateaus.  The  lowest  of  the  levels 
lies  at  approximately  500  meters,  corresponding  to  the  present  levels 
in  the  Middle  Parahyba  and  Pomba  grabens  and  to  the  lower  portions 
of  the  Rio  Doce  depression  which  lies,  apparently  downfaulted,  behind 
the  ranges  of  Espirito  Santo.  The  intermediate  level  is  at  roughly 
800  meters,  an  elevation  preserved  to  a  remarkable  degree  from 
eastern  Minas  Geraes  to  eastern  Sao  Paulo  State  and  repeated  farther 
to  the  west  along  the  crest  of  the  Botucatu  cuesta.  A  higher  level  is 
found  from  1000  to  1 100  meters,  chiefly  in  southwestern  Minas  Geraes. 

In  Sao  Paulo  State  the  crystalline  oldland  plunges  beneath  a 
covering  of  more  recent  sedimentary  strata.  The  first  of  these 
formations,  of  Permian  and  lower  Triassic  age  and  relatively  weak, 
have  been  worn  down  to  form  a  typical  inner  lowland.  Among 
these  strata,  however,  there  is  one,  the  Tatuhy  formation,  that  is 
somewhat  more  resistant  and  stands  up  as  a  cuesta  of  maturely 
rounded  hills.  The  Permo-Triassic  inner  lowdand  ends  abruptly  at 
the  imposing  front  of  the  Botucatu  cuesta,  held  up  by  the  outcrop 
of  the  resistant  diabase  flows  and  sills.  The  riv'ers  wind  sluggishly 
through  the  marsh-lined  valleys  of  the  inner  lowland  but  plunge 
turbulently  through  narrow-walled  water  gaps  when  they  reach  the 
Botucatu  cuesta.  West  of  this  lie  the  tablelands  of  slightly  inclined 
Jurassic  and  Cretaceous  sedimentaries,  chiefly  sandstones,  which 
project  finger-like  between  the  deep  youthful  valleys  tributary  to  the 
Alto  ParanA.  On  such  a  variety  of  surfaces  and  corresponding  soils 
the  coffee  lands  have  been  developed. 

"  Algumas  notas  sobre  o  Estado  de  Minas  Geraes.  Service  de  Estatistica  Geral,  Bello  Horizt  nte. 
1930,  in  manuscript. 
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The  distribution  of  coffee  bears  certain  important  relations,  both 
in  a  broad  way  and  in  detail,  to  the  arrangement  of  the  surface 
features. 

Relation  of  Distribution  to  Surface  Features 

Coffees  of  the  better  quality  come  from  the  higher  altitudes,  al¬ 
though  decreased  yields  are  effective  in  limiting  the  plantations  in 
general  to  elevations  below  1000  meters.  For  this  reason  the  higher 
parts  of  the  crystalline  mountains  and  the  upper  levels  of  the  crystal¬ 
line  plateaus  are  little  used.  Coffees  from  the  lower  altitudes  are 
considered  to  have  distinctly  inferior  quality,  and  the  early  plantings 
near  sea  level  have  been  gradually  abandoned.  The  average  altitude 
of  the  most  concentrated  coffee  areas  of  Sao  Paulo  State  is  about 
600  meters:  of  the  most  concentrated  areas  in  Minas  Geraes,  about 
830  meters.*^ 

In  Sao  Paulo  State  the  surface  configuration  is  closely  reflected 
in  the  coffee  distribution.  The  conspicuous  lacuna  immediately 
west  of  Campinas  corresponds  with  the  Permo-Triassic  inner  lowland, 
which  even  in  the  early  days  seemed  unsuited  to  coffee  because  of 
its  lack  of  hilly  land.  Concentration  on  the  hilly  belt  of  the  Tatuhy 
formation,  however,  is  a  notable  feature.  The  scarp  of  the  Botucatf 
cuesta,  excepting  only  the  upper  cliffed  slopes,  is  now  followed  by  an 
almost  continuous  band  of  plantations.  Similarly  in  the  new  zone 
of  the  north  and  west  the  plantations  follow  the  youthful  ridge  tops; 
while  the  valleys,  even  where  they  are  broad  enough  to  permit  cultiva¬ 
tion,  are  not  utilized  in  this  way. 

This  preference  for  the  hill  slopes  and  valley  sides  is  also  carried 
out  in  detail.  The  principle  that  coffee  should  avoid  the  flat  lands  is 
traditional  and  was  practiced  long  before  expansion  reached  the  zone 
of  dangerous  lowland  frosts.  It  seems  probable  that  the  custom 
came  from  some  other  necessity  than  avoidance  of  frost.**  Hillside 
planting  is  rigidly  followed  throughout  Minas  Geraes  where  severe 
frosts  do  not  occur,  in  spite  of  the  fact  that  the  valley  soils  are  richer. 
.Mso,  in  Minas  Geraes,  where  the  conservation  of  moisture  and  the 
protection  from  soil  erosion  would  suggest  the  arrangement  of  the 
coffee  trees  in  horizontal  rows,  the  trees,  as  a  matter  of  fact,  are 
invariably  arranged  in  vertical  rows.  The  latter  tradition  became 
established  because  of  the  greater  ease  with  which  vertical  rows  can 
be  cultivated  with  a  hoe;  the  introduction  of  plow  cultivation  would 
stimulate  the  change  to  horizontal  rows  which  the  experts  agree  in 
recommending.** 

”  McCre«ry  and  Bynum,  op.  cil.,  p.  6. 

"  S«e  R.  D«C.  Ward:  The  Economic  Climatology  of  the  Coffee  District  of  S9o  Paulo.  Brazil, 

Amer.  Ceogr.  Soc.,  Vol.  43,  igil,  pp.  428-445. 

'•  Personal  conference  with  Dr.  Peter  Rolfs.  Escola  Superior  de  Agricultura  e  Veterinaria.  Vigoea. 
Minas  Ceraes. 


Fig.  5 — The  cultural  features  and  surface  configuration  of  an  area  near  Ribeir3o  Preto.  Reproduc¬ 
tion  to  half  scale  of  a  portion  of  the  RibeirSo  Preto  sheet  (1925)  of  the  i  ;  100,000  topographic  map 
of  Sao  Paulo  State. 

important  building  is  the  manager’s  dwelling,  surrounded,  at  least 
in  the  older  part  of  the  state,  by  well-kept  lawns  and  shrubs.  Near  by 
are  the  stables  for  the  estate  animals,  the  sheds  for  storage,  and  the 
extensive  tile  or  concrete  platforms  on  which  the  crop  is  spread  to 
dry  in  the  sun.  Also  near  by  are  the  rows  of  laborers’  cottages,  which 
betray  in  their  untidy  and  cheerless  appearance  the  temporary  nature 
of  the  relationship  between  owner  and  tenants.  This  group  of  build¬ 
ings  constitutes  the  nucleus  of  the  fazenda  and  amounts  to  a  rural 
hamlet  in  an  area  of  agglomerated  p)opulation.  Characteristically 
it  is  located  in  a  valley,  leaving  the  ridge  tops  free  for  the  almost 
exclusive  cultivation  of  coffee. 
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Some  Representative  Coffee  Fazendas 

A  more  detailed  glimpse  of  certain  representative  areas  in  Sao 
Paulo  State  reveals  some  of  the  more  intimate  connections  between 
forms  of  settlement  and  terrain.  A  characteristic  group  of  estate 
buildings  is  associated  with  the  cultivation  of  coffee.*®  The  most 


>  Aristidci  do  Amaral:  Aspectot  ruraes  de  S&o  laulo,  S2o  Paulo,  1929. 
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A  map  of  an  area  near  Ribeirao  Preto  (Fig.  5)  shows  this  typical 
location  of  the  fazenda  buildings.  Here  the  principal  ridges  between 
the  larger  valleys  are  dissected  by  numerous  tributary  insequent. 
valleys — narrow,  youthful  ravines  that  cut  back  into  the  convex  sides 
of  the  principal  ridges.  The  larger  valleys  are  left  sparsely  populated 
and  are  utilized  mostly  for  pasture,  with  only  a  few  scattered  areas  of 


COFFEE  FAZENDA  NEAR  MARILIA,  SAO  PAULO 


tmc  ctoew  wtviciir, 


Fig.  6 — Map  of  a  coffee  faxenda  near  Marilia.  Sdo  Paulo.  Key:  a.  woods;  b.  cleared  land,  mostly 
pasture;  c,  coffee;  i.  manager's  house;  a,  storage  sheds.  3,  stables;  4.  laborers'  houses;  5,  coffee-drying 
platform;  1,  valley  bottoms;  II,  intermediate  slopes;  III,  ridge  tops. 


cultivated  land  for  such  crops  as  cotton  or  sugar,  or  the  prevalent 
combination  of  maize,  rice,  and  beans.  In  this  area,  too,  the  main 
lines  of  travel  follow  the  ridges,  and  from  them  side  roads  or  branch 
railroad  lines  descend  to  the  coffee  fazendas. 

Another  map  illustrates  still  more  in  detail  the  arrangement  of 
a  fazenda  located  in  the  new  coffee  zone  not  far  from  Marilia  (Fig.  6). 
This  area  differs  from  the  neighborhood  of  Ribeirao  Preto  in  that 
much  of  its  forest  remains  intact,  whereas  none  of  the  original  forest 
is  left  in  the  older  coffee  lands  (Fig.  7).  The  group  of  estate  buildings 
near  the  headwaters  of  the  smaller  ravines  has  already  been  estab¬ 
lished.  In  this  part  of  Sao  Paulo  one  is  struck  by  the  wooden  houses — 
characteristic  of  parts  of  southernmost  Brazil  but  here  found  only 
in  this  new  zone  of  the  frontier.  The  clearings  for  coffee  follow  the 
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flat-topped  ridges  and  in  some  places  spill  over  onto  the  valley  sides 
or  the  youthful  ravine  heads.  The  valley  bottoms,  however,  remain 
uncleared  on  this  fazenda;  although  on  some  others  near  by  small 
clearings  in  the  valley  bottoms  are  planted  to  maize,  rice,  and  beans. 
Property  lines  throughout  the  area  characteristically  follow  the  ridge 
tops,  so  that  the  coffee  trees  on  any  one  ridge  are  usually  found  to 


Fig.  7 — Map  of  land  use  in  an  area  near  Taquaratinga,  Sio  Paulo  State.  Key:  i, 
woods  (7  per  cent  of  area);  2,  truck,  chiefly  maize  and  vegetables  (i  per  cent);  3,  pasture 
(43  per  cent);  4,  brush  (6  per  cent);  s.  coffee  (43  per  cent).  The  scale  is  the  same  as 
that  of  Figure  5,  i  :  200,000. 


belong  to  the  fazendas  of  neighboring  valleys.  On  this  particular 
fazenda  the  largest  clearing  is  near  the  main  group  of  estate  buildings, 
but  the  more  distant  ridge  has  also  been  cleared  in  tw'o  smaller  patches, 
and  a  group  of  laborers’  cottages  has  been  built  near  these  isolated 
plantings. 

On  this  frontier  the  forest  is  cleared  by  cutting  and  burning. 
The  fires,  however,  destroy  only  the  smaller  branches  and  leave  the 
ground  encumbered  by  charred  trunks  of  fallen  trees.  In  the  midst 
of  this  debris  the  young  coffee  trees  are  planted  in  regular  rows, 
each  tree  set  in  a  shallow'  depression  and  covered  with  a  cone  of 
small  branches  and  sticks.  During  the  three  or  four  years  required 
for  the  trees  to  reach  bearing  age,  and  in  some  cases  even  after  this, 
catch  crops  of  maize,  rice,  and  beans  are  set  out  between  the  coffee  rows. 

An  area  cleared  long  enough  ago  for  the  ridges  to  be  covered  with 
row  after  row  of  coffee  trees  as  far  as  the  eye  can  reach,  yet  with 
much  of  the  forest  litter  and  with  catch  crops  still  remaining  between 
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the  rows  to  tell  that  it  is  by  no  means  old  coffee  country,  is  illus¬ 
trated  by  a  study  near  Taquaratinga  (Fig.  7).  This  area  lies  near 
the  eastern  edge  of  the  Jurassic  tableland  of  western  Sao  Paulo  and 
on  the  headwaters  of  the  northern  insequent  tributaries  of  the  Tiet6. 
The  land-use  map  shows  that  the  adjustment  of  coffee  to  ridges  and 
of  pasture  to  valleys  is  almost  complete,  and  coffee  and  pasture  to¬ 
gether  make  up  86  per  cent  of  the  area  mapped.  The  few  remnants 
of  forest  and  the  cut-over  brush  lands  lie  in  the  valleys.  The  fazenda 
buildings  literally  lie  in  the  midst  of  pasture  lands  with  animals 
grazing  at  the  very  doors  of  the  houses. 

Although  the  percentages  of  land  devoted  to  the  various  uses 
would  show  some  variation  in  different  parts  of  Sao  Paulo,  the  quality 
of  adjustment  to  surface  features  would  be  everywhere  the  same. 
In  fact,  traditional  practices  are  so  strongly  intrenched  in  the  Brazilian 
culture  that  there  is  a  notable  lack  of  flexibility  in  adjustments  to 
local  variations  of  terrain. 

Soils:  Terra  Roxa 

Only  very  inadequate  data  are  yet  available  regarding  the  soils  of 
southeastern  Brazil.  In  Sao  Paulo  State  and  in  other  scattered 
localities  there  are  numerous  chemical  analyses  of  soil  samples  avail¬ 
able,  but  they  are  rendered  valueless  for  geographical  studies  because 
of  the  vague  descriptions  of  the  locations  from  which  the  samples 
have  been  taken.**  In  general  three  chief  types  of  soil  are  recognized: 
terra  roxa,  derived  from  the  diabase  rocks;  arenosa,  derived  from 
the  sandstones  of  western  Sao  Paulo;  and  massapi,  derived  from  the 
crystalline  rocks.  Identification  of  samples,  Ifowever,  is  uncertain, 
almost  any  soil  with  a  reddish  color  being  confidently  and  optimisti¬ 
cally  classified  as  terra  roxa. 

Terra  roxa  is  generally  recognized  as  the  preeminent  coffee  soil. 
However,  it  is  poor  in  the  mineral  plant  foods  and  in  humus.  Its 
preeminence  appears  largely  attributable  to  its  unusual  porosity,  and 
this  porosity  seems  to  be  related  to  the  extraordinary  iron  content,** 
The  arenosa  soils  of  the  Sao  Paulo  tablelands  also  have  this  quality 
of  porosity  but  to  a  lesser  extent  than  the  roxa,  and  the  sandy  soils 
are  even  poorer  in  the  nutritive  elements.  The  massap6  soil  is  more 
widespread  than  any  of  the  others,  being  associated  with  the  large 
areas  of  crystalline  rocksifmoreover,  further  study  of  this  soil  will 
probably  lead  to  the  recognition  of  several  different  kinds  of  massap^. 
Increase  of  humus  with  increase  of  altitude  seems  to  be  marked,  so 
that  higher  plateau  levels  have,  probably,  somewhat  more  fertile 
soils  than  lower  levels  or  than  coastal  areas.  The  massap6,  however, 

"  O.  Sae«  and  H.  iCrull;  Analytes  de  terra,  Inst.  Agronomico  do  E^stado  de  Sfto  Paulo  em  Cam¬ 
pinas,  Campinas,  1930. 

"  McCreery  and  Bynum,  op.  til.,  p.  7- 
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even  at  best  is  infertile  as  soils  go.  Not  only  are  yields  of  coffee 
maintained  better  on  terra  roxa  than  on  any  other  soil  type,  but  also 
the  flavor  of  the  coffee  grown  on  these  soils  is  much  preferred. 

The  map  of  surface  configuration  (Fig.  3)  indicates  the  distribution 
of  the  diabase  outcrops  and  so  of  the  terra  roxa  soils.  This  map 
seems,  in  fact,  to  be  the  first  ever  published  that  shows  this  distribu¬ 
tion,  since  the  recent  geological  map  of  Sao  Paulo**  includes  the  diabase 
with  several  other  formations  of  Jurassic  and  Triassic  age,  and 
Branner’s  earlier  map  of  Brazil**  as  a  whole  misses  entirely  the  essential 
pattern  of  diabase  distribution  in  Sao  Paulo  State.**  The  map  shows 
that  most  of  the  diabase  in  the  area  lies  in  the  north  where  it  is  too 
dry,  or  in  the  south  were  it  is  too  wet,  or  in  the  valley  bottoms  in 
western  Sao  Paulo  where  the  temperatures  are  too  high,  the  rainfall 
too  low’,  or  the  slopes  too  steep  for  coffee  planting.  Within  the  coffee 
zone,  however,  cliffs  of  diabase  form  the  upper  part  of  the  Botucatu 
cuesta,  and  terra  roxa  is  the  chief  soil  type  of  the  cuesta  top  and  of 
the  colluvial  base  that  smooths  the  lower  slojjes.  Farther  north  the 
diabase  distribution  is  more  complex,  and  numerous  isolated  islands 
appear,  each  occurrence  of  diabase  being  marked  by  land  that  stands 
distinctly  higher  than  the  surfaces  of  the  Permo-Triassic  inner  lowland 
surrounding  it.  j^Concentration  of  coffee  on  this  higher  land  with 
the  terra  ro.xa  is  rendered  all  the  more  conspicuous  by  an  almost 
complete  absence  of  coffee  on  the  much  poorer  soils  of  the  inner 
lowland.  On  the  terra  roxa  as  much  as  80  or  90  per  cent  of  the  culti¬ 
vated  land  is  in  coffee,  and  on  no  other  soil  type  is  such  a  concentration 
recorded^ 

Temperature  and  Rainfall  Limits 

The  moderately  elev’ated  plateaus  of  southeastern  Brazil,  situated 
on  the  margin  of  the  low’  latitudes  and  on  a  continental  east  coast, 
exhibit  the  transition  of  climatic  and  vegetation  types  characteristic 
of  such  locations.  The  climatic  types  (hig.  8)  change  from  the 
tropical  sav’ana  type  {Awi  of  Koppen),  in  the  north,  through  a  type 
distinguished  by  its  cool  dry  season  {Civ),  to  the  deciduous  forest 
climate  of  lower  middle  latitudes  {Cf).  The  average  annual  rainfall 
(Fig.  9)  is  very  heavy’  on  the  slopes  of  the  Serra  do  Mar  back  of  Santos, 
where  a  little  more  than  3500  millimeters  falls;  but  a  striking  feature 
of  the  plateau  as  a  whole  is  the  widespread  uniformity  of  its  rains. 

**  Carta  geologica  do  Estado  de  Sfto  Paulo,  Braail,  CommiasAo  Geographica  e  Geologies  d( 
SAo  Paulo.  1929. 

J.  C.  Branner:  Outlines  of  the  Geology  of  Brazil  to  Accompany  the  Geologic  Map  of  Brawl. 
Bull.  Geol.  Hoc.  of  America,  V’ol.  30,  1919.  pp.  189-337. 

**  See  also  the  map  of  the  general  structural  features  of  the  continent  in  Pierre  Denis:  AmHitjue 
du  Sud  (G^ographie  L'niverselle.  V’ol.  15,  Part  I),  Paris,  1927.  P-  9- 

••  The  figures  are  taken  from  special  census  of  selected  municipios  of  SAo  Paulo:  Direct,  de  Esta- 
tistica,  Industria  e  Commercio,  SeccAo  de  Economia  Rural.  Recenseamento  Agricola  e  Zootechnici>— 
Anno  Agricola  de  1928-1929,  Estado  de  SAo  Paulo.  SAo  Paulo,  1930. 
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Practically  the  whole  area  receives  from  1000  to  2000  millimeters  a 
vear.  I'he  southern  anci  eastern  parts  of  the  area  were  originally 
forested,  but  toward  the  north  and  west  the  forests  grade  off  into 
natural  savanas. 

The  relation  between  the  limits  of  crop  cultivation  and  climate 
are  more  or  less  flexible.  Under  the  stimulus  of  high  prices  combined 


Fic.  8 — Climates  of  the  main  coffee-produdng  area  of  Braxil,  after  Koppen's  system.  Stations  for 


which  climatological  data  are  available  are  shown  by  small  circles.  A  line  of  medium  weight  marks 
the  distinction  between  A  (tropical)  and  C  (warm-temperate)  climates  based  on  the  isotherm  of  i8° 
C.  (t>4.4°  F.)  for  the  coldest  month;  a  light  line  marks  the  distinction  between  a  and  b,  based  on  the 
isotherm  of  22®  C.  (71.6®  F.)  for  the  warmest  month;  a  heavy  line  marks  the  distinction  between  f, 
with  dry  season  absent,  and  w,  with  marked  dry  season  from  June  to  .\ugust. 


with  favorable  soils  and  surfaces  the  margins  of  extensive  cultivation 
move  farther  and  farther  into  areas  of  less  suitable  climatic  conditions. 
In  f(encral  the  farther  this  margin  is  pushed  the  more  sensitive  it 
becomes  to  changes  in  price,  and  so  the  more  speculative  and  insecure 
becomes  any  occupation  of  the  advanced  frontier. 

The  correspondence  of  the  patterns  of  coffee  distribution  with 
certain  climatic  values  indicates  several  rather  important  climatic 
limits.*^  It  is  an  interesting  coincidence  that  two  temperature  values 
used  in  the  Koppen  climatic  scheme  (Fig.  8)  are  of  significance  as 
coffee  limits  in  southeastern  Brazil.**  The  isotherrn  of  22'*(Jor  the 

Climatic  data  for  the  area  were  taken  from  the  following  sources:  J.  N.  Belfort  Mattos:  O 
Clima  de  SJIo  Paulo,  published  by  the  Servico  Meteorologico  do  Estado  de  SSo  Paulo.  SSo  Paulo, 
1925;  Minas  C.eraet,  Comm.  Oeographica  e  Oeologica,  Boletim  de  Normaes  de  Temperatura,  Chuva 
*  In«ola,,3o,  Bello  Horixonte,  1923;  Brazil.  Direct,  de  Meteorologia,  Boletim  de  Normaes:  Observaedes 
meteorologicas  feitaa  no  ez-Observatorio  Nacional,  boje  Instituto  Central,  do  Rio  de  Janeiro,  e  nas 
F-stacOes  da  rode  Nacional,  Campos,  1922;  and  from  data  specially  compiled  by  the  Directoria  de 
Meteorologia.  Rio  de  Janeiro. 

“Compare  the  map  showing  the  Koppen  climates  (Fig.  8)  with  the  map  presented  by  K.  Knoch, 
Xlimakunde  von  SUdamerika.  Vol.  2,  Part  G,  of  W.  Koppen  and  R.  Geiger:  Handbuch  der  KJimat- 
9logie,  Berlin.  1930,  p.  347.  Knoch  does  not  have  as  many  stations  in  S&o  Paulo  State,  and  his  map 
differs  in  important  details  from  the  one  presented  in  this  paper. 
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warmest  month**  seems  to  form  a  coldward  limit  that  is  fairly  distinct; 
but  some  of  the  best  qualities  of  coffee  come  from  areas  near  this 
temperature.  The  correspondence  of  the  coffee  patterns  with  the 
isotherm  of  22®  C.  for  the  warmest  month  is  especially  well  shown 
northwest  of  the  city  of  Sao  Paulo  and  in  the  north  around  the  higher 
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Fig.  9 — Average  annual  rainfall.  Stations  for  which  data  are  available  are  shown  by  small  dicks: 
data  for  stations  in  Minas  Geraes  are  from  1915  to  1931,  for  S^o  Paulo,  mostly  from  1912  to  1921. 
For  sources  see  footnote  27. 


levels  near  h'ranca.  It  is  also  well  shown  in  eastern  Minas  Geraes.” 

The  other  corresponding  temperature  value  is  the  isotherm  of 
18®  C.  for  the  coldest  months  This  seems  to  form  a  warm  limit  to 
coffee.  The  earlier  plantations  along  the  coast  near  Santos  and  in 
the  Pomba  \’alley  of  southeastern  Minas  Geraes  have  now  been 
practically  abandoned  as  far  as  coffee  cultivation  is  concerned.  A 
comparison  of  the  climatic  map  with  the  map  of  coffee  distribution 
for  1927-1928  shows  that  in  the  north  and  west  of  Sao  Paulo  the  new 
coffee  extensions  along  the  rail  tentacles  had  reached  this  critical 
isotherm  and,  as  around  Aragatuba  on  the  Noroeste  Railroad,  had 
actually  departed  from  the  axis  of  the  railroad  to  seek  the  more 
favorable  temperatures  along  the  ridge  top,  in  spite  of  the  presence 
of  terra  roxa  lower  down.  On  this  map,  also,  a  small  “  island  ”  of  coffee 
culture  appears  in  western  Minas  Geraes  well  north  of  the  Sao  Paulo 
border  around  the  tow  n  of  Monte  Alegre.  The  plantations  here  are 
on  terra  roxa.  The  possibilities  of  future  expansion,  of  this  section, 
howev'er,  are  rather  narrowly  limited  by  less  favorable  climatic 
conditions — to  the  east  cooler  temperatures,  to  the  west  hotter 
temperatures. 


**  W.  Kdppen:  Die  Klimate  der  Erde,  Berlin  and  Leipzig,  1923. 

*  See  alao  J.  Sampaio  Ferraz:  O  caf6  e  oi  factoret  meteorologicos.  Rio  de  Janeiro,  1928. 
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Rainfall  and  frost  form  important  though  flexible  climatic  limits, 
especially  in  the  south  and  west  of  Sao  Paulo  State.*^  As  has  been 
said,  the  average  annual  rainfall  remains  remarkably  uniform  through¬ 
out  the  area  (Fig.  9),  only  the  very  heavy  rains  of  the  higher  and 
more  exposed  mountains  being  effective  as  limits  to  production.  The 


IJ  I  U.L  l.l  M 


^1 , 1  -I*  1 7  I  I 


INI-'/ 

All/ 

TVJ  I 
I  1% 


AVERAGE  RAINFALL  OF  THREE  DRIEST  MONTHS 


(in  millimetefs) 


Fic.  10 — Average  rainfall  of  the  three  driest  months.  June.  July,  and  .August.  For  sources  see  foot¬ 
note  J7. 


distribution  of  rain  throughout  the  year,  on  the  other  hand,  seems 
to  be  of  great  significance.  It  is  generally  accepted  that  coffee  produc¬ 
tion  requires  a  dry  season  for  the  picking  and  drying  of  the  crop.  The 
values  chosen  in  the  various  climatic  classifications  to  distinguish 
between  the  presence  or  the  absence  of  a  dry  season  (Koppen’s  / 
•  and  w)  bear  little  or  no  relation  to  coffee.  A  fairly  close  correspondence 
of  pattern,  however,  is  show  n  between  the  southern  coffee  limits  and 
the  amount  of  rainfall  in  the  three  driest  months  (June-July-August). 
The  coffee  limits  lie  between  the  150  and  200  millimeter  isohyets 
(Fig.  10).  The  effect  of  heavier  rains  in  the  drier  months  is  shown 
nicely  south  of  the  town  of  Botucatu,  where  even  on  favorable  soils 
and  surfaces  there  is  a  marked  diminution  of  coffee  production  south 
of  the  isohyet  of,  say,  155  millimeters. 

Nevertheless  there  are  important  extensions  of  coffee  culture  in 
southern  .Sao  Paulo  and  northern  Parana  in  the  zone  of  the  Sorocabana 
\  Railroad  in  areas  having  more  than  150  millimeters  of  rainfall  in  the 
;  three  driest  months.  Plantings  in  this  zone  are  rather  strictly  located 
j  on  terra  roxa;  for,  as  would  be  expected,  the  less  favorable  the  climatic 

!  conditions  the  more  impelling  become  the  adjustments  to  soils  and 

I  surfaces.  In  this  zone,  also,  coffee  is  faced  with  a  further  hazard — 
I  that  of  frost.  Destructive  frosts  apparently  recur  every  fifteen  or 

*'  W'ard.  op.  (it.,  p.  440. 
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sixteen  years,  sometimes  damaging  coffee  trees  well  to  the  north  in 
Sao  Paulo  State.  Heavy  damage  was  suffered  in  1918  and  again 
during  the  winter  of  1931.**  On  the  basis  of  the  cycle  of  recurrence 
prediction  of  further  heav>’  frost  damage  in  the  next  few  years  mav 
be  made.  A  series  of  severe  frosts  might  well  result  in  a  definite 
setback  of  this  perhaps  overextended  southern  frontier. 

Conclusion 

Up  to  1930  the  coffee  industry  has  been  for  the  most  part  extensive, 
expansion  of  the  frontier  into  the  new  zones  Ijeing  accompanied  by 
decline  of  production  and  in  some  cases  by  abandonment  and  de¬ 
population  of  areas  in  the  older  zones.  It  seems  probable  that  the  most 
recent  extensions  of  coffee  have  penetrated  areas  where  soil  and  climate 
are  less  suitable  than  in  the  terra  roxa  areas  of  central  Sao  Paulo 
State.  As  the  virgin  richness  of  the  new  coffee  soils  is  gradually 
depleted,  a  shrinkage  of  the  coffee  margin  may  be  expected;  and  at 
the  same  time  a  further  concentration  on  the  terra  roxa  areas  may 
take  place  with  more  careful  and  intensiv’e  cultivation. 

X’arious  factors  will  contribute  toward  the  intensification  of  the 
industry.  Certain  acts  of  the  new  government  that  came  into  p)wer 
in  Octofjer,  1930,  indicate  a  new  political  and  economic  spirit  which 
will,  if  continued,  have  far-reaching  effects.  One  of  the  most  significant 
of  these  acts  is  the  levying  of  a  tax  on  new  coffee  trees  for  the  period 
of  five  years  (from  July,  1931).“  Another  factor  stimulating  more 
intensive  methods  is  the  spread  i>f  the  coffee  pest,  Stephanoderes 
coffeae  Hag.,  which  was  first  discovered  in  1924  in  the  area  around 
Campinas  (h'ig.  2).’* 

In  general  it  may  lx?  said,  then,  that  within  the  broad  limits  set 
by  climate  the  patterns  of  coffee  distribution  in  areas  where  settlement 
is  primarily  and  dominantly'  for  the  purpose  of  producing  coffee  are 
linked  more  closely'  with  the  lines  of  communication  during  periods 
of  expansion;  but  that  during  periods  of  intensification  the  patterns 
that  are  related  to  the  qualities  of  the  soil  and  surface  begin  gradually 
to  crystallize.  The  more  intensive  the  economy  becomes  the  more 
the  patterns  of  distribution  become  adjusted  to  the  underlying  qualities 
of  the  physical  milieu.  The  economist  is  able  to  predict  the  swing 
toward  intensification:  the  geographer  can  suggest  the  probable 
areas  of  concentration. 

**  Hur.  of  Foreign  and  Domestic  C  ommerce,  Spectai  Circular  No.  320,  Foodstuffs  Diviston,  Washin*- 
ton,  July  16,  1931.  P-  3- 

••  Decree  No.  20,003  of  the  Brazilian  government,  reported  in  the  Madeiros  Bulletin  of  May  23. 
1931 .  Information  available  from  the  Bureau  of  Foreign  and  Domeetic  Commerce.  Waahington.  D.  C. 

•*  The  Coffee  Pest  in  Brazil,  Tea  and  Coffee  Trade  Journ.,  V'ol.  60,  1928,  pp.  i94-t96  and  344- 
See  also  the  series  of  papers  on  the  Brazilian  coffee  industry  in  the  same  journal,  V'ol.  61,  1939- 
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I^KRU  has  the  distinction  of 
possessing  within  the  tropics 
both  highlands  and  lowlands 
favorable  for  civilized  develop¬ 
ment.  In  southern  Peru  not  only 
does  human  settlement  attain  its 
greatest  altitudinal  range,  but 
there  exist  in  close  contiguity  pop¬ 
ulous  communities  of  real  signifi¬ 
cance  in  the  life  of  the  country 
lH>th  at  low  and  at  high  altitudes. 

This  paper  is  a  record  of  five  recon¬ 
naissance  field  studies  in  commu¬ 
nities  at  different  elevations  (Fig. 

i).  The  site  of  one  of  these  studies  is  in  Bolivia,  but  a  part  of  Bolivia 
that  l)elongs  with  the  adjacent  part  of  Peru  in  a  single  historic  dis¬ 
trict— the  basin  of  Lake  Titicaca.  Here  is  the  highest  of  the  places 
to  be  discussed. 


Fig.  1 — Southern  Peru  and  adjacent  Bolivia, 
showing  the ‘location  of  the  reconnaissance 
field  studies. 


F.\kming  .\t  the  Upper  Limit  of  Agriculture,  13,000  Feet 

Not  far  from  the  level  of  Lake  Titicaca  is  land  above  the  limit 
of  iMfssible  self-sustaining  settlement.  The  reputation  of  the  lake 
for  great  elevation  tends  to  obscure  the  fact  of  its  low  elevation  with 
reference  to  its  surroundings.  Now,  as  in  the  past,  population  clusters 
on  the  more  attractive  lands  about  the  lake  below  the  colder  and 
rockier  mountain  and  plateau  heights. 

Particularly  at  opposite  ends  are  bordering  areas  of  smooth  land. 
The  site  of  the  first  field  study  is  one  of  these,  southeast  of  the  lake, 
on  the  gently  sloping  plateau  surface,  35  miles  away  from  and  500 
feet  al)ove  the  lake,  13,000  feet  above  the  sea  (Figs.  2,  3,  and  4).  At 
this  distance  and  elevation  the  compact  settlements  of  the  lake  shore 
have  given  way  to  sparse  and  scattered  population.  The  plateau  is 
bleak  and  stony.  It  is  the  limit  of  agriculture. 

Here  is  a  group  of  houses,  all  but  one  of  them  abandoned  and  in 
ruins,  apparently  the  remains  of  a  small  village  at  a  point  where  a 
plateau  road  passes  near  the  edge  of  an  Andean  gorge.  Abandonment 
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is  not  surprising,  though  the  immediate  cause  is  not  evident.  At 
this  high  margin  of  settlement  land  is  tenuously  held.  The  family 
occupying  the  one  house  not  in  ruins  has  liv^ed  here  only  a  few  years 
and  may  not  remain  long.  The  occupants  do  not  own  the  land  and  do 
not  know  who  owns  it.  If  it  has  an  owner,  his  hold  on  it  is  merely 
nominal  and  practically  worthless,  since  the  land  does  not  attract 
personal  use  nor  purchasers  nor  paying  tenants. 

The  family  at  the  Alto  farm  is 
of  Aymara  Indian  stock,  a  father, 
two  sons,  and  a  daughter,  all  of 
working  age,  none  of  them  speaking 
Spanish.  They  support  themselves 
on  the  land.  Their  only  cultiva¬ 
tion  is  a  patch  of  potatoes  located 
conveniently  near  the  house  but 
otherwise  at  random  on  the  uni¬ 
form  plateau.  Of  crops  that  might 
be  raised  here  this  is  the  most  de¬ 
pendable  and  productive,  in  view 
of  the  cool,  cloudy  growing  season  and  the  light,  stony  soil.  Moisture 
is  sufficient,  and  generally  six  months  are  available  for  slow’  crop 
growth,  from  November  to  May,  although  there  is  frost  occasionally 
even  in  this  perirxi.  Quinoa  is  an  available  but  not  v’ery  productive 
cereal,  and  oca  is  a  root  crop  less  productive  than  the  potato.  Barley 
is  raised  sometimes  in  the  v  icinity’  but  generally  prov’ides  green  fodder 
and  not  ripe  grain. 

Potatoes  provide  the  chief  nourishment  of  the  family,  being  pre¬ 
served  in  desiccated  form  for  use  through  the  year.  But  the  potato 
patch  is  not  the  only  productive  asset.  The  family  has  twelve  sheep 
which  graze  on  the  plateau,  generally  in  a  flock  with  other  sheep, 
cared  for  in  turn  by’  the  several  owners.  The  scattered  bunch  grass 
of  the  plateau  does  not  give  high  carrying  capacity  but  provides 
sustenance  for  the  few  flocks  of  sheep  and  llamas  that  wander  on  its 
unfenced  expanse. 

A  good  part  of  the  family  clothing  is  homemade,  of  wool.  The 
surplus  of  w  ool  is  sold  as  the  one  regular  cash  product,  making  possible 
the  purchase  of  a  few  supplies:  sugar,  salt,  coca,  and  cotton  cloth. 
The  equipment  of  the  family  includes  two  burros  used  as  work  and 
pack  animals.  The  house  is  of  adobe  and  grass  thatch  and  has  a  dirt 
floor.  Its  one  room  not  only’  contains  the  family’  furniture — a  bed 
and  a  chair — but  also  is  the  storeroom  for  food  and  fodder,  plow’  and 
pack  harness,  and  an  old  sewing  machine.  Cooking  is  done  in  a 
separate  shed.  Fuel  for  cooking  is  provided  by  small  bushes  gathered 
from  the  plateau,  and  water  is  obtained  from  a  spring  below’  the  edge 
of  the  near-by’  gorge. 
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Fig.  3— Yard  and  potato  patch  of  the  Alto  farm,  viewed  from  near  the  house,  looking  southeast. 
Brushwood  fuel  pile  at  the  left,  the  two  burros  in  the  center,  one  of  the  sons  at  the  right. 


The  members  of  the  family  are  intelligent,  hard  working,  and  self- 
resjx'cting,  but  their  living  conditions  are  not  agreeable  nor  their 
prosjiects  bright.  Indeed,  they  seem  to  be  near  the  limit  of  subsis¬ 
tence. 

Down  the  long  slope  in  the  direction  of  the  lake,  where  farms 
cluster  more  thickly,  the  soil  is  less  stony  and  the  growing  season  less 
c(K)l,  so  that  haba  beans  and  barley  ripen  well  and  rank  w  ith  potatoes 
as  imiKirtant  crops. 

The  antiquity  of  these  lake  communities  is  well  known — they  are 
perhaps  the  oldest  agricultural  settlements  in  the  Andean  region. 
The  combination  of  advantages,  including  escape  from  the  disad¬ 
vantages  of  tropical  lowlands,  was  satisfactory  even  with  the  native 
crops —potato,  oca,  and  quinoa — and  native  livestock — llama  and 
alpaca — before  the  intrcxluction  of  the  European  barley  and  bean. 


Mewed  from  the  road,  looking  south. 


-"SB* 


P'C.  4 — Alto  farmhouie,  of  adobe  and  grass  thatch 
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sheep  and  donkey.  Yet  in  the  extreme  simplicity,  which  favored 
the  start  of  civilization,  there  is  the  limitation  of  resources  for  greater 
progress.  Land  farther  below  the  altitudinal  limit  of  agricultural 
settlement  has  greater  possibilities. 

Lower  land  suitable  for  agriculture  is  lacking  near  Lake  Titicaca. 


Fig.  5— San  Geronimo  farm  in  the  Cuzco  Basin,  viewed  from  the  eastern  slope  of  the  tributary  valle>’. 
looking  southwest.  Tributary  stream  in  the  foreground  flowing  to  the  right  with  its  left  fork  coming 
in  from  the  left  background.  Line  of  high-level  irrigation  canal  midway  up  the  opposite  slope,  with 
grassy  pasture  above  and  wheattields  and  gullies  below.  Corn  on  the  flood  plain  and  terraces.  House 
of  San  Geronimo  farm  in  the  left  middle  distance  where  the  road  crosses  the  stream  fork.  The  farm  is 
the  triangle  bounded  by  the  road,  the  stream  fork,  and  the  west  slope. 


To  the  southeast  the  La  Paz  gorge  just  beyond  the  Alto  farm  offers 
shelter  at  a  lower  elevation  but  only  for  a  crowded  city,  not  for  a 
spreading  agricultural  population.  To  the  northwest  the  long  valley 
of  the  Rio  Pucar4  extends  up  to  a  high  div  ide,  an  easy  travel  route. 
Beyond  the  div  ide  a  descent  begins  down  another  v’alley,  the  X’ilcanota. 
The  valley  becomes  a  narrow  gorge;  but  at  aljout  10,500  feet,  before 
its  downward  plunge  to  the  .Amazon,  there  enters  a  small  tributar>’ 
valley  which  is  not  a  gorge.  This  is  the  Cuzco  Valley. 


The  Cuzco  Basin,  at  10,500  Feet  Elev.vtiox 

Where  it  enters  the  main  gorge  the  Cuzco  Valley  is  narrow  vsith 
a  bottom  width  of  only  about  two  hundred  yards.  F'arther  up  it  opens 
out  in  a  broad  strip  of  fertile  land.  Several  tributary  streams  enter 
from  the  sides;  and  at  the  head,  twenty  miles  up  from  the  valley  mouth, 
the  city  of  Cuzco  is  perched.  In  the  valley  is  a  numerous  population. 
The  land  is  occupied  and  firmly  held.  Much  of  the  property  belongs 
to  large  estates;  but  the  several  Indian  villages  also  have  some  rural 
holdings,  and  there  is  a  considerable  number  of  small  independent 
farms. 
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The  site  of  the  second  field  study  is  one  of  the  small  farms,  San 
Gen'mimo  (Figs.  5  and  6).  The  owner  is  a  mestizo  with  more  Indian 
than  white  blood  in  his  veins.  He  has  a  wdfe  and  nine  children,  most 
of  them  young.  They  speak  Spanish  and  live  in  a  house  quite  roomy 
and  substantial,  although  built  of  adobe  and  roofed  partly  with  thatch 
and  partly  with  tile.  The  farmer  and  his  family  do  the  fieldwork 
through  the  year  aided  by  sev¬ 
eral  Indians  hired  for  the  har¬ 
vest  season.  They  hav'e  a  plow 
drawn  by  oxen  but  use  hand 
tools  for  most  other  operations. 

The  farm  is  situated  on  a 
low  terrace  of  one  of  the  tribu¬ 
taries  close  to  where  it  joins 
the  main  valley.  The  twenty- 
two  acres  of  land  are  irrigated 
by  water  from  the  tributary 
stream,  conducted  along  the 
valley  side  by  a  high  canal, 
poured  down  the  slope  from 
the  canal  in  due  allotment,  and 
distributed  to  the  furrows  of 
the  ten  fields — a  land  division 
representing  convenience  in  small-scale  operations  and  in  irrigating 
gentle  slopes. 

Corn,  the  best  native  cereal,  is  the  crop  that  occupies  the  land, 
grown  Year  after  year  as  the  one  important  product,  yielding  de¬ 
pendably,  and  providing  food  for  the  family  and  a  surplus  for  sale 
in  the  town.  Temperatures  are  not  high  at  10,500  feet,  and  conse¬ 
quently  the  grow'th  of  corn  is  slow,  seven  months  from  planting  to 
harvest;  but  the  frost-free  season  is  long  enough  for  this.  Planting 
at  higher  elevations  takes  place  earlier  in  the  spring,  in  September 
instead  of  October.  Thus  time  is  allowed  for  slower  growth,  but  a 
greater  frost  hazard  is  involved.  The  rainfall  is  often  insufficient  but 
is  adequately  supplemented  by  ample  irrigation. 

Besides  corn  the  farm  has  other  crops  tucked  away  in  corners 
of  fields  for  home  supply.  Haba  Ijeans  grow  mixed  with  the  corn; 
here  and  there  are  rows  of  quinoa  and  a  little  barley;  near  the  house 
are  patches  of  potatoes,  cabbage,  and  other  vegetables;  and  one  small 
field  is  occupied  by  alfalfa. 

•Although  no  pasture  land  is  included,  livestock  has  an  important 
place  in  the  farm.  There  are  twenty  sheep  providing  wool  for  the 
family  and  some  for  sale,  four  oxen  for  fieldwork,  six  cows  for  milk 
and  cheese,  and  six  horses  for  pack  and  riding  purposes.  The  sheep 
are  pastured  on  the  grassy  mountain  slopes  above  the  valley,  land 


Fic.  6 — San  G«r6nimo  farm,  in  the  Cuico  Basin, 
at  an  altitude  of  about  10,500  feet.  Numbers  have 
reference:  i,  corn;  2,  alfalfa;  3,  wheat;  4,  potatoes; 
5,  vegetables;  6,  boundary  of  farm;  7,  field  bound¬ 
aries. 


250  THE  GEOGRAPHICAL  REVIEW 

owned  by  large 
estates  which 
charge  a  small 
rental  for  grazing 
rights. 

In  summer  the 
larger  animals  also 
are  grazed  on  the 
mountains;  but  for 
more  than  half  the 
year,  during  the 
cooler  season  from 
April  to  October, 
they  are  kept  on 
the  farm,  feeding 
on  cornstalks  and 
other  incidental 
fodder  and  supply¬ 
ing  manure  w  ith  which  to  fertilize  the  overworked  cornfields. 

Between  the  high  pastures  on  the  mountain  and  the  farm  in  the 
valley  is  a  zone  of  cultivable  but  unirrigated  lower  slope  on  the  valley 
side  belonging  to  an  Indian  village.  Apparently  the  aboriginal 
community  has  l)een  able  to  retain  its  hold  on  this  intermediate 
strip  of  land,  less  coveted  by  the  conquering  whites  than  was  the 
irrigated  valley  and  more  steadfastly  occupied  by  the  Indians  than 
was  the  uncultivable  highland  pasture.  The  fields  are  irregular 
patches  of  soil  among  the  steeper  and  stonier  parts  of  the  slope; 

and  wheat  is  the  crop  oc¬ 
cupying  them,  a  summer 
crop,  from  November  to 
June.  Wheat  does  not  re¬ 
quire  irrigation;  in  fact,  it 
grows  better  without  it,  for 
production  on  irrigated 
land  is  accompanied  by 
difficulty  with  rust. 

Although  the  San 
Gerbnimo  farm  represents 
only  one  of  several  types 
of  land  tenure  in  the  dis¬ 
trict,  it  is  fairly'  character- 

Fig.  8 — The  irriRated  land  of  the  central  section  of  the  Jstic  of  farming  methods  in 
Arequipa  Basin,  showing  the  location  of  the  Pachacute  .  , 

farm.  Boundaries  of  the  irrigated  fields  are  shown  by  general,  whether  of  large 
fine  lines;  the  heavy  broken  line  marks  the  boundary  of  pstates  Indian  COmmUlli- 
Pachacute  farm.  (Based  on  a  survey  by  the  Southern  .  ’ 

Railway  of  Peru.  T.  A.  Corry,  engineer.)  ties,  Or  Small  farms.  1  oC 


Fig.  7 — Pachacute  farm,  in  the  .Vrequipa  Basin,  at  an  altitude  of 
7500  feet.  Numbers  have  reference:  i,  corn;  a,  alfalfa;  3,  wheat; 
4.  potatoes;  5,  vegetables;  6,  unirrigated  desert. 
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Fig.  o  -Pachacute  farm  aeen  from  the  unreclaimed  desert  at  the  northern  end.  Irrigation  canal 
along  the  line  of  trees  in  the  foreground.  Alfalfa  in  nearer  fields,  com  and  wheat  beyond. 


estates  commonly  are  not  op)erated  as  large  units  but  are  more  or  less 
divided  up  among  tenants,  and  community  lands  are  parceled  out 
among  members. 

It  is  apparent  that  the  Cuzco  V’alley  is  more  productive  than 
higher  areas  of  the  plateau.  At  elevations  lower  than  Cuzco  are 
habitable  lands  of  other  sorts,  and  on  the  seaward  side  of  the  highlands 
they  have  been  of  particular  significance.  ' 


The  AREguiPA  Basin  .at  7500  Teet  Elevation 

Desert  appears  on  the  western  slopes  of  the  Maritime  Cordillera 
not  far  below  the  edge  of  the  moist  plateau.  Habitability  is  not 
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characteristic  of  desert  mountain  shoulders,  but  some  places  in  this 
elevated  Ixirder  zone  are  attractive  to  population.  The  best  of  these 
is  the  district  of  Arequipa.  Here  the  Chili,  tributary  to  the  Vitor, 
breaks  out  from  a  gorge  between  snow-capped  volcanic  peaks  into  a 
broad  alluvial  basin  at  the  fcx)t  of  the  Cordillera,  before  plunging 
on  through  a  deep  canyon  across  the  high  desert  pampas  toward  the 

sea  (Fig.  8).  The  Arequipa  basin  has 
an  elevation  of  7500  feet. 

The  Pachacute  farm  is  adjacent  to 
and  watered  by  the  highest  of  the  irri¬ 
gation  canals  diverging  from  the  river 
as  it  leaves  its  gorge.  F'ollowing  the 
edge  of  the  basin  the  canal  makes 
sharp  distinction  between  irrigated 
fields  on  the  side  l)elow  it  and  unre¬ 
claimed  desert  slo^jes  on  the  side  alx)ve. 
The  farm  is  in  an  alcove  of  irrigated 
land  bordered  by  desert  and  has  an 
area  of  sixty  acres  (Figs.  7  and  9).  In 
shape  and  size  its  fields  conform  to 
the  contour  of  the  land  at  the  margin 
of  the  basin. 

The  owner  and  his  family,  of  mes¬ 
tizo  blood,  live  comfortably  in  a  ram- 
,  bling  one-storied  house.  Fieldwork 
^  is  performed  by  hired  laborers  of 

Fig.  II— One  of  the  two  Pachacute  ii-  ii  i  ix  ir  .  ir 

farm  irrigation  gates.  .Mfalla.  corn,  and  *"dian  blood.  Dwellings  not  Only  for 

wheathelds  in  the  farm  alcove;  view  these  Vrorkers  but  also  for  those  of 
out  into  the  basin  in  the  background.  ..l  r  i  ..  j  j  „ 

Other  farms  are  clustered  on  the  edge 
of  the  unirrigated  desert,  and  thus  the  use  of  crop  land  for  this  pur¬ 
pose  is  avoided  (Fig.  10). 

The  same  crops  appear  as  in  the  Cuzco  Valley — corn,  wheat,  alfalfa, 
and  pKDtatoes — yet  farming  is  of  a  very  different  sort.  At  this  lower 
altitude  temperatures  are  higher  and  more  favorable;  scantiness  of 
rainfall  confines  farming  to  irrigated  land,  but  for  this  an  abundance 
of  water  is  available  through  a  well  organized  system  (Fig.  1 1).  There 
is  no  large  reservoir  in  the  system,  but  small  farm  reservoirs  provide 
sufficient  regulation.  The  crops  succeed  each  other  in  rotation  on 
the  same  land ;  and  in  general  somewhat  better  methods  of  production 
are  used,  reflecting  a  higher  degree  of  commercialization,  even  though 
operations  here  also  are  on  a  small  scale  with  hand  tools  rather  than 
machinery. 

Commercialization  involves  prtxluction  of  crops  primarily  for  sale 
rather  than  for  family  supply.  The  products  are  not  for  distant 
markets  either  downward  or  upward  but  such  as  are  in  local  demand. 
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Kir.,  12 — The  irrigated  land  of  the  Sotillo  farm,  Vitor  Valley,  at  an  elevation  of  about  4000  feet, 
Valley  bluff  in  the  background.  Compare  Figure  14- 


since  .\rcquipa  is  a  focus  for  highland  trade,  and  its  productive  land 
is  not  extensive.  Even  alfalfa  is  for  direct  sale  either  as  hay,  for 
which  it  can  be  clipped  five  times  a  year,  or  in  rented  pasture.  Alfalfa 
is  the  most  profitable  of  the  crops,  because  of  the  considerable  move¬ 
ment  of  livestock  from  the  plateau  grasslands  down  to  this  district 
in  which  natural  pastures  are  lacking. 

C  rops  for  human  ffxxl  occupy  more  land  than  alfalfa;  corn,  the 
old  favorite  of  the  region  for  both  food  and  drink;  winter  wheat, 
equally  conspicuous;  and  occasionally  potatoes  in  rotation.  In 
addition  to  the  field  crops  supply  products  are  grown  by  the  farm 
workers  in  small  patches  allotted  for  the  purpose:  corn,  potatoes, 
squash,  and  other  vegetables. 

Higher  yield  of  all  the  crops  is  dependent  on  favorable  combination 
of  conditions.  The  district  is  productive  and  attractive,  although 
small  in  area  and  lacking  some  of  the  simple  resources  of  the  plateau 
as  well  as  special  resources  for  export. 


13 — Desert  plain  or  pampa  above  the  edge  of  the  Vitor  Valley,  which  here  lies  a  thousand  feet 
Elevation  about  5000  feet. 
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The  Vitor  River  Valley  at  4000  Feet  Elevation 

At  a  lower  elevation  the  same  river  in  its  descent  presents  more 
strikingly  the  handicap  of  lack  of  irrigable  land  in  the  desert  though 
coupled  with  an  abundance  of  water.  The  fourth  field  study  is  at  an 
elevation  of  4000  feet.  Irrigation  is  necessarily  confined  to  the  deep 
valley  of  the  Vitor  Riv’er,  leaving  unoccupied  the  desert  pampas  a 

thousand  feet  above  (Figs.  12 
and  13). 

The  Sotillo  farm  has  an  area 
of  six  acres;  on  it  the  mestizo 
owner  works  and  makes  a  liv¬ 
ing  but  little  more.  Even  with 
its  small  size  the  farm  occupies 
the  full  width  available  for 
cultivation  between  the  an¬ 
nually  inundated  flood  plain 
and  the  valley  bluff.  Winter 
is  mild  at  this  elevation,  and 
subtropical  crops  appear: 
grapes  and  figs  in  addition  to 
alfalfa  and  corn  (Fig.  14). 

There  is  a  market  for  the 
fruit  and  for  wine  in  districts 
higher  up;  but  the  small  size 
and  isolation  of  the  community  in  coincidence  wdth  the  small  amount 
of  productive  land  does  not  encourage  a  high  degree  of  development. 
Subsistence  production  of  ordinary  food  crops  is  typical.  There  are 
larger  farms  than  the  one  under  discussion,  but  no  highly  organized 
development. 

A  Cotton  Plantation  in  the  Rimac  Valley  Near  the  Sea 

The  desert  continues  to  the  coast,  and  of  the  numerous  rivers 
descending  from  the  highlands  to  the  sea  many  have  more  available 
space  for  irrigation  near  their  mouths  than  in  their  valleys  at  higher 
elevations.  Among  lowland  oases  a  conspicuously  attractive  one  is 
that  of  the  adjoining  Rimac  and  Chilldn  valleys.  Here  is  the  fifth 
of  the  studies  under  consideration,  concerning  two  plantations  less 
than  1000  feet  above  sea  level  (Fig.  15). 

One  of  these  is  the  Hacienda  Zavala  in  the  Rimac  Valley  five 
miles  above  Lima  (Figs.  16,  17,  18).  Its  owner  is  a  man  of  affairs, 
a  Peruvian  of  Spanish  descent,  who  lives  in  the  city  but  gives  much 
attention  to  the  management  of  the  plantation.  Hired  laborers  num- 
l>er  thirty  through  the  year,  increasing  to  two  hundred  in  the  harvest 
season,  mestizos  and  Indians. 


Fig.  14 — The  Sotillo  farm,  Vitor  V’alley,  at  an 
altitude  of  about  4000  feet.  Numbers  have  refer¬ 
ence:  I,  corn;  2,  alfalfa;  3.  grapes;  4,  figs;  5,  farm 
boundary;  6,  held  boundaries. 
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The  establishment  con¬ 
sists  of  a  thousand  acres 
of  alluvial  land  beside  the 
river,  irrigated  by  a  net¬ 
work  of  canals  ramifying 
from  gates  in  a  main  canal. 

An  almost  imperceptible 
ridge  paralleling  the  river 
and  followed  through  the 
property  by  the  valley  rail¬ 
way  and  highway  is  used 
as  a  divide  in  the  grading 
of  the  irrigation  system. 

Field  divisions  of  about 
forty  acres  have  been  laid 
out  with  reference  to  effi¬ 
cient  irrigating  and  plow¬ 
ing  with  a  width  of  220  yards  for  the  flow  of  water  in  furrows  and 
a  length  of  880  yards  for  the  use  of  large-scale  machinery. 

Cotton  production  for  export  is  the  purpose  of  the  establishment. 
The  district  is  well  fitted  to  compete  in  the  world  market.  Sunshine 
and  warmth  through  much  of  the  year  and  no  period  of  frost,  an 
insignificant  amount  of  rainfall  averaging  about  two  inches  annually, 
a  dependable  supply  of  water  sufficient  for  cotton,  fertile  soil,  cheap 
fertilizer  from  guano  islands,  near-by  ocean  transportation,  a  satis¬ 
factory  labor  supply  never  hampiered  by  enervating  heat,  a  national 
familiarity  with  cotton  growing — these  are  circumstances  leading 
to  a  high  yield  of  high-grade  cotton  efficiently  produced  and  delivered. 
The  average  production  of  the  plantation  is  one  and  one-fifth  bales 
of  Tangiiis  cotton  per  acre. 

In  view  of  the  frost-free  winter,  replanting  every  year  is  unneces¬ 
sary;  cotton  is  left  for  three  years  or  more,  producing  a  crop  every 
autumn  until  w  eeds  become  too  abundant  and  cotton  grow^th  irregular. 
Alfalfa  is  then  grown  in  rotation  to  restore  the  soil,  the  product  being 
used  to  feed  the  work  animals.  After  three  years  of  alfalfa  cotton  is 
planted  again;  or,  if  the  soil  has 
become  too  compact,  corn  is  grown 
for  a  year  to  loosen  it  before  the 
return  to  cotton. 

Field  operations  are  carried  on 
efficiently'  with  mr)dern  American 
farm  machinery  and  FZuropean  oil¬ 
burning  tractors,  supplemented  by' 

mules  and  oxen  for  w  ork  in  which  J6-The  Hadenda  Zavala.  in  the  Rimac 

,  .  ,  Valley  above  Lima,  at  an  altitude  of  about 

they  are  more  efficient.  Harvesting  600  feet. 
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Fig.  15 — Map  of  the  lower  part  of  the  Rimac  and  Chillon 
valleys,  showing  the  distribution  of  hadendas  (head¬ 
quarters)  and  indicating  the  boundaries  of  the  Hadenda 
Zavala  and  the  Hadenda  Infantas.  (Based,  with  modi¬ 
fications.  on  a  map  by  J.  .\.  de  Lavalle.  published  by  the 
Guano  .Administration.  1916.) 
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Fig.  17 — First-year  cotton  under  irrigation.  Hacienda  Zavala.  Rimac  Valley, 
end  of  furrows  looking  eastward  up  the  valley. 


is  a  hand  op>eration,  as  elsewhere,  hut  there  is  efficient  transportation 
of  the  crop  by  burros  in  the  fields  and  by  trucks  over  a  plantation 
system  of  roads  ff)cusing  on  a  well  equipped  gin  near  the  railway. 
Storehouses  and  barns  are  unnecessary’  in  the  warm  desert  climate, 
and  the  group  of  laborers’  houses  is  small  and  simple.  The  owner’s 
house  is  a  mansion,  occupied  intermittently. 


A  Sugar  Plant.\tion  in  the  Chillox  Near  the  Sea 

Large  and  well  organized  commercialized  plantations  are  typical 
of  the  district.  Cotton,  however,  is  not  the  only  important  product. 


Fig.  t8 — Tractors  and  wall  of  the  gin  yard  at  the  right,  owner's  house  at  the  left,  headquarter*  of 
Hacienda  Zavala.  View  looking  westward  down  the  valley. 


Fig.  IQ — Looking  southward  from  the  manager's  house,  headquarters  of  the  Hacienda  Infantas. 
Laborers'  quarters,  playground,  and  chapel  in  the  foreground;  cane  fields  in  the  middle  distance;  valley 
bluff  and  gap  into  the  Rimac  Valley  in  the  background. 


and  another  type  of  establishment  is  represented  by  the  Hacienda 
Infantas  five  miles  north  of  Lima  in  the  Chilldn  Valley  (Figs.  19, 
20,  21). 

The  original  plantation  had  an  area  of  fifteen  hundred  acres,  but 
to  this  have  been  added  four  adjacent  plantations  bringing  the  total 
acreage  to  about  eight  thousand.  The  owner  is  a  corporation,  or¬ 
ganized  by  French  capitalists,  which  has  passed  successively  under 
the  control  of  Germans,  then  of  Americans,  and  now  of  Peruvians. 
•A  manager  presides  at  the  plantation  with  a  staff  of  technicians  and 
clerks  and  a  labor  force  of  a  thousand  men. 

Large  land  control,  capital  investment,  and  labor  employment 


Fig.  20 — Irrigation  ditch  along  the  side  of  a  field  of  immature  cane.  Hacienda  Infantas.  Assistant 
manager  and  laborer's  burros  at  the  left.  View  looking  eastward  up  the  valley. 
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HACIENDA  INFANTAS 


Boundary  (/^constituent pia/ititions^y 
Field  boundary 


here  reflect  the  needs  of  a  modern  sugar  establishment.  Conditions 
mentioned  as  advantageous  for  cotton  in  the  district  are  for  the  most 
part  adv^antageous  also  for  sugar,  another  of  the  lower-latitude  agri¬ 
cultural  pnxlucts  with  a  great  middle-latitude  market. 

Since  there  are  some  differences  between  cotton  and  sugar  not 
only  in  capital  and  land-unit  requirements  but  also  in  growing  condi¬ 
tions,  there  is  some  tend¬ 
ency  to  localization  of  pro¬ 
duction,  even  though  most 
of  the  irrigated  land  in  the 
district  is  in  general  suit¬ 
able  for  either  crop.  The 
Chill6n  Valley  has  general¬ 
ly  more  water  per  unit  of 
land  to  be  irrigated  but 
has  a  less  dependable  sup¬ 
ply  than  the  Rimac,  owing 
to  a  less  snowy  watershed. 
Therefore  as  a  Chillbn 
crop  sugar  is  somewhat 
more  suitable  than  cotton, 
which  requires  less  water 
but  is  more  injured  by 
drought  at  critical  times. 

Each  of  the  constituent 
plantations  of  Infantas  has 
its  own  water  rights  and 
system  of  canals  irrigating 
a  pattern  of  fields  long  ago  laid  out  to  conform  to  the  gentle  slopes 
of  the  alluv'ial  plain  and  to  the  exigencies  of  watering  and  cultivating. 

For  the  combined  properties  a  central  mill  has  been  established 
at  the  headquarters  of  the  parent  plantation  beside  the  valley  railway 
and  highway.  Focusing  upon  this  plant  is  a  narrow-gauge  railway 
system  reaching  every  section  of  the  area  and  fed  by  portable  tram¬ 
ways  that  reach  every  field.  By^  this  means  is  accomplished  the  task 
of  transporting  the  crop  to  the  mill,  a  task  so  many  times  greater  in 
bulk  per  acre  than  the  transportation  of  cotton  to  the  gin  as  to  make 
the  latter  seem  simple  in  comparison. 

As  in  the  case  of  cotton,  the  yield  of  cane  is  higher  than  in  many 
other  countries,  giving  six  harvests  from  one  planting  and  still  averag¬ 
ing  annually  forty  tons  an  acre  at  Infantas.  The  dense  grow’th  makes 
harvesting  difficult,  and  to  facilitate  it  the  burning  off  of  leaves  is 
regularly  resorted  to  under  carefully  regulated  conditions — half  an 
acre  at  a  time  is  isolated  and  burned,  and  the  cane  is  then  cut  and 
milled  promptly  to  avoid  loss  of  sugar  content.  The  seasonal  uni- 


Fig.  21 — The  Hacienda  Infantas — parent  plantation 
and  subsidiaries- — in  the  Chillon  V’alley,  at  an  altitude 
of  about  400  feet.  The  inset  shows  the  irrigation  system 
of  the  parent  plantation. 
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formitv  allows  the  spread  of  operations  through  ten  months  of  the 
vear  by  the  planting  of  varieties  of  cane  that  vary  in  their  period  of 
growth  from  twelve  to  twenty-two  months.  The  ten  months’  harvest 
leaves  the  tw'o  cooler  months  of  July  and  August  for  reconditioning 
the  mill. 

In  recent  years  of  depression  in  the  world  market  for  sugar  there 
has  been  some  curtailment  of  production.  Part  of  the  Infantas  land 
is  now  in  cotton,  which  has  suffered  less  from  overproduction  and 
tariff  barriers;  and  perhaps  further  diversification  will  be  px)ssible. 

The  contrast  between  these  commercial  establishments  of  the 
coastal  lowlands  and  the  subsistence  farms  of  the  highlands  is  clear 
and  striking.  The  coastal  region  is  the  heart  of  modern  Peru.  The 
renter  of  gravity  slipped  from  the  highlands  to  the  coast  at  the  time 
of  the  Spanish  conquest,  when  intercourse  by  sea  became  more  im¬ 
portant  than  seclusion;  and  now  coastal  dominance  is  further  in¬ 
trenched  as  commercial  agriculture  surpasses  subsistence  production 
in  national  importance.  Though  the  highlands  lack  the  special  re¬ 
sources  of  the  lowlands  for  participation  in  world  affairs,  this  need 
not  obscure  their  significance  with  their  simple  resources  for  indigenous 
development. 


MIGRATORY  BEEKEEPERS  OF  SOUTHERN 
CALIFORNIA 


Clifford  M.  Zierer 
University  of  California  at  Los  Angeles 

Migration  is  an  established  and  profitable  feature  of  com¬ 
mercial  beekeeping  in  California.  It  may  be  claimed  as 
the  state’s  distinctive  contribution  to  the  industry,  though 
indeed  migratory  apiculture  is  no  new  thing.  The  Egyptians  4000 
years  ago  transported  comparatively  large  apiaries  by  boat  along 
the  Nile,  a  practice  said  still  to  l)e  in  vogue. ‘  Some  European  bee¬ 
keepers  move  their  bees  up  the  mountain  slop)es  as  summer  comes  on, 
extending  the  range  of  forage  in  much  the  same  way  as  is  done  in 
transhumance.  Migratory  beekeeping  is  carried  on  to  a  limited 
extent  in  some  of  the  eastern  and  central  states,  more  especially  along 
the  Mississippi.*  But  in  California,  with  its  great  variety  of  agri¬ 
cultural  and  climatic  conditions  and  an  e.xceptionally  long  season 
during  which  nectar-secreting  flowers  are  available  in  one  area  or 
another,  migration  has  assumed  really  important  dimensions. 

The  relativ’ely  brief  periods  during  which  some  plants  secrete 
nectar  and  the  localized  distribution  of  others  are  fundamental  causes 
for  migratory  practices.  A  given  locality  may  have  a  heavy,  brief 
flow’  of  nectar  at  one  season  and  be  practically  devoid  of  nectar- 
producing  flowers  during  the  remainder  of  the  year.  The  great  vari¬ 
ations  from  year  to  year  in  the  secretion  of  nectar  by  wild  plants,  due 
chiefly  to  erratic  rainfall,  is  another  cause  for  migrations. 

Migrator>’  apiculture  has  been  practiced  in  southern  California 
for  at  least  forty  and  possibly  fifty  years.  Before  1895  a  few’  beemen 
moved  their  apiaries  from  sage  and  wild  buckwheat  ranges  to  lima- 
bean  fields  in  dry  years  in  order  to  avoid  the  expense  of  feeding.  Soon 
after  1895  the  practice  became  rather  common  in  Ventura  and  Los 
.Angeles  counties.  Hundreds  of  colonies  were  hauled  from  20  to  40 
miles  on  specially  constructed  wagons  drawn  by  four  or  six  horses. 
The  moves  were  made  at  night  in  order  to  avoid  the  midday  heat 
and  consequent  softening  of  the  combs  and  smothering  of  the  bees. 
Some  apiaries  were  moved  a  few’  miles  from  sage  to  wild  buckwheat 
at  higher  elevations  in  the  coast  ranges.  It  was  the  general  opinion 
at  that  time  that  migrations  were  worth  while  only  in  case  the  sage 
crop  failed. 

>  A.  M.  Sturges:  Practical  Beekeeping,  London,  1934.  pp.  4  and  74. 

•  F.  C.  Pellett:  .Adapting  System  to  Locality,  Jemrn.  of  Economic  Entomology,  V’ol.  I3. 
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After  1900  rail  shipments  to  alfalfa  fields  in  the  San  Joaquin- 
Sacraniento  Valley  and  Nevada  were  included  among  the  migrations 
of  southern  California  l)eemen.  The  introduction  of  the  automobile 
and  the  improvement  of  roads  greatly  increased  the  number  of  migra¬ 
tors  and  extended  the  range  of  their  activities.  Apiaries  are  now 
movetl  200-400  miles  by  automobile,  and  they  hav  e  been  mov’ed  1 500- 
1700  miles  by  railroad  without  serious  difficulty. 

C.vlifornia’s  Rank  in  Commercial  Apiculture 

('alifornia,  it  should  be  pointed  out,  is  the  leading  commercial 
beeket'ping  state.*  It  has  about  10,000  beekeepers  and  400,000 
colonies,  representing  a  capital  investment  of  $10,000,000.  Three- 
fourths  of  the  colonies  are  in  commercial  apiaries.  The  state  prcxJuces 
alx)Ut  one-tenth  of  the  nation’s  annual  crop  of  honey,  and  several 
of  its  numerous  commercial  varieties  are  considered  to  be  among  the 
=  choicest.  The  normal  annual  production  of  honey  in  California  is 
alM)ut  16,000,000  pounds,  which  with  300,000  pounds  of  wax  has  a 
value  of  about  $2,000,000. 

The  income  from  the  sale  of  honey  and  wax,  however,  is  only  a 
part  of  the  benefit  derived  by  California  from  its  bees.  The  partial 
dependence  of  the  great  fruit,  vegetable,  and  seed  industries  upon 
l)ees  for  pollinating  purposes  places  beekeeping  in  the  class  of  indis¬ 
pensable  industries  with  v^alues  to  the  state  estimated  to  be  at  least 
ten  times  as  great  as  the  value  of  the  honey  and  wax.  California  also 
supplies  a  considerable  share  of  the  nation’s  annual  export  of  honey, 
alx)ut  10,000,000  pounds.  Los  Angeles  ranks  as  the  leading  honey 
e\|)ort  center,  handling  about  half  the  foreign  shipments.  San  Fran¬ 
cisco  and  New  York  share  about  equally  the  remainder  of  the  exports. 

On  the  basis  of  the  distribution  of  apiaries  and  of  melliferous 
flora,  and  also  keeping  in  mind  the  differences  in  apiary  practices 
from  section  to  section,  California  may  be  divided  roughly  into  five 
chief  beekeeping  regions:  (i)  Southern  Coast  Region,  (2)  Central 
Coast  Region,  (3)  San  Joaquin-Sacramento  Valley  Region,  (4)  North 
Coast  and  Sierra  Nevada  Mountain  Region,  and  (5)  Southeast  Desert 
Region.*  The  highest  development  is  reached  in  the  southern  part 
of  the  state.  Alx)ut  half  the  colonies  are  IcKated  in  the  Southern 
Coastal  Region,  and  they  usually  produce  more  than  half  the  state’s 
honey  crop.  Most  of  the  large  apiaries  in  southern  California  are 
migratory.  There  are  perhaps  2000  migratory  beekeepers  in  the  state. 

'  In  1927  the  California  Legislature  passed  an  Apiary  Inspection  Law  which  provides  for  the 
annual  registration  of  apiaries  in  the  state  by  the  County  Agricultural  Commissioners.  Those  reports 
contain  information  concerning  exact  locations  of  apiaries,  numbers  of  colonies,  production  of  honey 
and  sax.  presence  or  absence  of  disease,  and  migrations  of  apiaries. 

‘fhhers  have  divided  the  state  into  from  four  to  eleven  or  more  beekeeping  regions.  See 
M.  C  .  Kichter:  Honey  Plants  of  California,  Ifniv.  of  CaUfornia  Agric.  Exper.  Sla.  Bull.  \o.  217,  1911: 
Arntruan  Bee  Journ.,  V’ol.  6a,  1922,  pp.  358-360. 
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Floral  Conditions  and  the  Weather 

The  business  of  apiculture  is  wholly  dependent  up>on  nectar- 
secreting  and  pollen-producing  flora.  Artificial  feeding  is  resorted 
to  at  times  in  order  to  carr>'  a  colony  through  a  brief  period  of  nectar 
shortage,  but  there  is  no  substitute  for  pollen  for  brood  rearing.  It 
is  possible  for  bees  to  obtain  nectar  from  plants  within  a  radius  of 

one  or  two  miles  from  the  apiar\,  I 
although  the  distance  varies  some¬ 
what  according  to  topography  and 
wind  conditions. 

There  are  more  than  1 50  species 
of  w'ild  and  cultivated  plants  in 
California  that  produce  enough 
nectar  to  be  of  some  importance, 
at  least  locally.®  However,  there 
are  only  eight  principal  sources  of 
commercial  honey — alfalfa,  black 
sage,  orange,  purple  sage,  wild 
buckwheat,  w  hite  sage,  lima  beans, 
and  star  thistle.  Their  relative 
rank  varies  with  the  years. 

In  addition  to  having  an  abun¬ 
dance  of  melliferous  flora,  an  area 
to  be  suitable  for  beekeeping  must  p>ossess  climatic  and  weather  condi¬ 
tions  that  favor  both  nectar  secretion  and  bee  activities.  A  long 
season  of  warm  weather  with  much  sunshine  generally  encour^es 
the  growth  of  flowering  plants  and  invites  beekeeping. 

Although  southern  California  is  a  major  honey-producing  region, 
it  is  an  erratic  producer,  chiefly  because  of  the  great  variations  from 
year  to  year  in  the  yield  of  nectar  from  native  plants.  In  years  of 
abundant  and  well  distributed  winter  rainfall  the  production  of  honey 
on  the  wild  ranges  is  satisfactory*.  Winters  with  light  rainfall  are 
usually  followed  by  summers  of  scanty  honey  crops.  No  other  envi¬ 
ronmental  condition  is  watched  with  greater  interest  by  beekeepers 
than  the  season’s  rainfall.  A  comparison  of  rainfall  records  with 
the  size  of  the  honey  crops  in  southern  California  shows  a  close  rela¬ 
tionship  between  the  two  (Fig.  i).  However,  a  considerable  proportion 
of  the  honey  yield  in  southern  California  is  obtained  from  irrigated 
crops,  which  usually  may  be  depended  upon  even  though  the  season’s 
rainfall  be  low*er  than  av’erage. 

Cool  nights  followed  by  hot  days  favor  nectar  secretion.  Large 
diurnal  temperature  ranges  probably  also  account  for  the  fact  that 
many  plants  yield  nectar  most  freely  at  high  altitudes,  in  arid  regions. 


Fig.  I — Relation  between  the  honey  yield 
of  a  bee  colony  of  southern  California  and 
the  rainfall  of  Los  .Vngeles. 


*  G.  H.  Vansell  in  California  Cultivator,  Vol.  73,  1939,  p.  soi. 
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and  in  high  latitudes.  Calm,  warm  days  are  best  for  bees  during  the 
nectar-gathering  season.  VV'inters  are  so  mild  in  southern  California 
that  bees  are  able  to  fly  during  the  warmer  hours  of  most  winter  days. 
Therefore,  the  principal  problems  of  wintering  are  the  large  con¬ 
sumption  of  stores  and  the  loss  of  workers  that  become  exhausted 
in  their  futile  search  for  nectar. 

The  Human  Factor 

While  floral  conditions  and  w'eather  are  largely  beyond  the  control 
of  the  beekeeper,  certain  other  conditions  are  under  his  control  and 
are  brought  about  by  colony  manipulation.  Large  numbers  of 
workers  must  be  available  at  the  time  of  nectar  flows,  and  the  storing 
instinct  must  be  dominant  in  the  colony.  The  test  of  the  beekeeper’s 
skill  is  in  maintaining  those  desirable  conditions  in  the  hive  when 
the  environmental  factors  are  favorable  for  honey  production. 

Migratory  practices  bring  into  play  nearly  every  phase  of  bee- 
1  keeping.  It  requires  a  great  deal  of  ingenuity  to  maintain  intact 
j  throughout  a  long  season  the  large  working  force  essential  to  the  pro¬ 
duction  of  surplus  honey.  It  is  difficult  to  foresee,  even  in  the  light 
of  years  of  experience,  the  probable  yields  of  plants  in  areas  that 
may  l)e  included  in  the  itinerary.  Professional  migrators  sometimes 
place  test  .colonies  in  each  area  to  which  they  might  move. 

I.andownership,  which  is  a  large  item  of  expense  in  most  types 
of  agriculture,  is  of  minor  importance  in  apiculture.  A  few  acres 
at  most  are  required,  and  apiaries  can  often  be  located  on  waste  land. 
Migratory  beemen  usually  find  it  more  economical  to  rent  most  of 
their  locations  than  to  own  them.  That  arrangement  also  gives  them 
greater  freedom  in  the  choice  of  sites  in  accordance  with  changing 
nectar  conditions. 

From  the  human  point  of  view,  the  industry  has  drawn  to  it  per¬ 
sons  with  special  qualifications.  Most  professional  beekeepers  are 
amateur  naturalists,  and  they  enjoy  outdoor  life;  some  became  inter¬ 
ested  because  their  health  demanded  that  they  live  in  the  open.  Some 
find  it  advantageous  to  combine  other  kinds  of  business,  as  fruit 
growing  or  the  sale  of  bee  supplies,  with  beekeeping.  The  successful 
migrator  is  always  a  keen  observer;  he  must  be  resourceful  and  frugal; 
he  must  possess  unlimited  hopefulness.  For  the  migrator  fortune  lies 
always  just  beyond. 

Types  of  Movement 

In  late  winter  and  early  spring  the  principal  task  of  the  migratory 
beekeeper  is  to  increase  the  strength  of  his  colonies  in  order  later  to 
produce  surplus  honey. 

One  of  the  most  dependable  sources  of  nectar  for  brood  rearing 
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Fig.  2 — Canyon  mouths  are  the  most  common  sites  for  apiaries 
in  southern  California.  In  such  isolated  positions  they  usually  escape 
the  public  eye. 


in  the  coastal  region  of  southern  California,  in  fact  along  the  entin 
coast  from  San  h'rancisco  to  San  Diego,  is  the  blue  gum  {Eucalyptuil 
globulus).  It  produces  nectar  for  a  period  of  several  weeks  even  though 
the  weather  be  cool  and  cloudy.  Large  tracts  of  the  rapidly  growing 
trees,  natives  of  Australia,  have  l)een  planted  for  wood  lots;  they  are 

also  widely  used 
for  windbreaks  in 
orchard  districts 
and  for  ornamental 
plantings. 

Pollen  is  simi¬ 
larly  important. 
Willows,  growing 
along  river  washes, 
begin  blooming 
during  January 
and  February  and 
are  sources  of  early 
pollen.  Cotton¬ 
woods,  acacias, 
black  walnuts,  and 

oaks  are  also  important.  The  annual  crops  of  spring  wild  flowers  in 
many  valleys  of  southern  California  and  on  the  Mohave  Desert  pro¬ 
vide  some  nectar  and  pollen  for  early  stimulation  of  migratory  col¬ 
onies.  Deciduous  fruit  blooms  are  another  early  spring  attraction  for 
migratory'  beekeepers. 

Many  careful  e.\p)eriments  have  shown  that  the  honeybee  is  the 
most  numerous  and  the  most  effective  of  all  pollinating  insects  in 
California  and  is  essential  to  the  production  of  full  crops  of  certain 
deciduous  fruits  and  nuts.  Many  orchardists  keep  a  few  colonies 
for  pollinating  their  trees,  especially  where  the  bees  can  reach  alfalfa 
fields  later  in  the  season.  Others  find  it  more  advantageous  to  rent 
the  desired  number  of  colonies  from  a  professional  beekeeper,  because 
many  orchard  districts  are  so  highly  specialized  that  bees  find  it 
difficult  to  collect  enough  nectar  to  ward  off  starvation  during  the 
greater  part  of  the  year.  Thus  migratory  colonies  earn  from  Si.5t> 
to  S3.00  each  for  a  few  weeks’  work  in  pr)llinating  and  incidentally 
gain  sufficient  strength  to  collect  surplus  honey'  from  later  crops. 

.Some  southern  California  l)eemen  take  their  colonies  to  Antelope 
\’alley  for  pollinating  pear  orchards  in  spring.  (Others  move  to  almond, 
plum,  cherry',  and  apple  orchards  of  the  Yucaipa  \'alley-San  Gorgonio 
Pass  region.  \  few  migrators  utilize  the  deciduous  fruit  bloom  of 
Pomona  and  San  Fernando  valley  s  in  spite  of  the  large  numbers  of 
small  resident  apiaries.  In  the  Central  Coast  Region  the  association 
between  migratory  beemen  and  orchardists  is  even  closer  than  in 
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I  southern  California  because  of  the  large  acreages  of  fruits  and  nuts 
!  that  recjuire  insect  pollination. 

The  orange  flow  affords  an  early  opportunity  to  secure  surplus 
honey,  and  it  is  utilized  primarily  by  migratory  beemen  because  most 
orange-growing  districts  are  so  highly  specialized  that  little  nectar 


Fig.  3 — A  sage  location  in  the  upper  Ojai  Valley  of  Ventura  County. 
Note  the  portable  honey  extracting  house.  Hives  are  usually  painted 
white  as  a  protection  against  excessively  high  temperatures. 


is  available  at  sea¬ 
sons  when  oranges 
are  not  in  bloom. 

.Although  lemons 
bloom  more  or  less 
continuously  they, 
along  with  grape¬ 
fruit,  produce  little 
nectar. 

The  period  of 
nectar  secretion  for 
oranges  and  the  in¬ 
tensity  of  the  flow 
are  much  affected 
by  weather  condi¬ 
tions.  The  flow 
may  begin  during 

the  latter  part  of  March  and  continue  for  six  weeks,  or  it  may  last 
only  ten  days.  The  flow  may  be  so  rapid  that  colonies  can  collect 
10-1 5  pounds  of  nectar  daily;  on  the  other  hand  strong  winds, 
e.xcessive  heat,  or  frost  may  suddenly  stop  all  nectar  secretion. 
The  orange  districts  where  strong  winds  normally  occur  during  the 
blossoming  period,  as  in  much  of  San  Fernando  X’alley  and  in  the  vi¬ 
cinity  of  Cajon  Pass,  are  of  little  importance  to  beemen.  The  orange, 
however,  ranks  as  one  of  the  most  reliable  honey  producers  in  the 
state.  Four  out  of  five  years  are  successful  at  Redlands  and  other 
inland  localities. 

(  i(K)d  orange  locations  are  in  great  demand  among  migratory  bee- 
men,  many  of  whom  pay  from  $15  to  $50  for  the  use  of  an  apiary 
site  for  a  few  weeks.  Some  migratory  beemen  winter  their  colonies 
along  the  margins  of  citrus  districts  where  bees  also  have  access  to 
spring  flowers  on  the  foothills  and  thus  avoid  making  one  migration. 

1  ntil  recently  a  few'  beemen  from  the  alfalfa  and  clover  districts 
of  Idaho,  Utah,  and  Nevada  shipped  carloads  of  bees  to  southern 
California  each  winter,  allowed  them  to  multiply  in  the  orange  groves, 
and  then  returned  them  to  northern  states  prepared  to  make  surplus 
honey  as  soon  as  clover  and  alfalfa  began  blooming.  Although  that 
practice  was  carried  on  for  about  twenty  years  it  is  now  prohibited 
by  quarantine  regulations.  Since  Idaho,  Utah,  and  Nevada  do  not 
prohibit  the  importation  of  bees  without  combs,  a  few'  northern  bee- 
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men  have  established  permanent  apiaries  along  the  margins  of  the 
orange  districts  of  southern  ('alifornia  for  the  purpose  of  raising  bees, 
which  are  then  shipped  in  wire  cages  to  the  alfalfa  and  clover  districts 
of  the  intermountain  states  at  the  close  of  the  orange  flow. 

The  black,  white,  and  purple  sages  are  the  principal  honey- 
producing  plants  in  southern  California.  Most  migratory  beemen  go 


Fig.  4 — Apiary  on  wild  sage  range  in  Santa  Clara  River  V'alley  near  Saugus. 


from  the  orange  groves  to  the  sage  of  the  coast  ranges  if  the  rainfall 
of  the  preceding  winter  has  been  favorable.  At  times  several  weeks 
intervene  l)etween  the  close  of  the  orange  flow  and  the  beginning 
of  the  sage  season,  and  in  other  years  the  two  overlap. 

The  sage  ranges,  which  are  coextensive  with  the  areas  of  chapar¬ 
ral,  cover  al)out  5,5(X),ooo  acres  chiefly  in  the  coast  ranges  between 
Monterey  and  the  Mexican  border.*  The  proportion  of  sage  and 
consequently  the  honey-producing  qualities  of  the  chaparral  may 
change  notably'  within  short  distances  horizontally  and  vertically. 
One  location  may  produce  an  abundance  of  sage  honey  of  finest  quality, 
while  another  may  yield  scarcely  enough  to  support  the  colonies  or 
perhaps  a  mixture  of  honey  from  sage  and  other  plants  which  is  not 
so  readily'  marketed.  North  slopes  are  preferred  by  some  beemen 
Ijecause  the  vegetation  is  less  likely  to  suffer  from  drought. 

The  sages,  like  many  other  wild  honey  plants,  are  erratic  producers. 
Tnless  there  are  fifteen  or  more  inches  of  rainfall  there  will  not  be 
a  g(K)d  sage-honey  crop.  Beemen  usually  estimate  that  out  of  fiv'e 
seasons,  there  will  l)e  two  complete  failures  or  near  failures,  two  fair 
crops,  and  one  g(xxl  crop.  Once  every'  decade  or  two  there  will  be 
an  exceptionally'  good  yield  due  chiefly  to  especially  heavy  rainfall. 

*  Chaparral  reaches  its  best  development  on  the  middle  slopes  of  the  coast  ranges,  being  replaced 
by  pine  forests  on  the  moister,  higher  slopes  and  becoming  scantier  as  one  approaches  sea  level.  Sec 
VV.  S.  Cooper:  The  Broad-Sclerophyll  V'egetation  of  California,  Cariutit  Inst.  PtM.  So.  jto.  loa*! 
and  F.  G.  Plummer:  Chaparral,  U.  S.  Pept.  of  Agrit.,  Forest  .Serrire  Bull.  S5,  1911. 


Fig.  5— Extensive  lima  bean  field  in  Ventura  County.  Apiaries  are  usually  located  on  the  borders 
of  bean  fields  so  that  they  will  not  interfere  with  cultural  operations.  ' 


northward.  Black  sage  normally  blooms  in  May  and  in  some  localities 
occurs  in  nearly  solid  stands.  It  is  said  by  some  to  be  the  finest  honey 
plant  on  the  Pacific  coast. 

Purple  sage  (Salvia  leucophylla)  is  a  larger  shrub  than  black  sage 
and  blooms  a  few'  weeks  later.  It  is  the  least  widely  distributed  of 
the  three  sages  but  is  common  in  Santa  Barbara,  V’entura,  and  Los 
.\ngeles  counties.  W  hite  sage  (Salvia  apiana)  is  most  characteristic 
in  the  south  end  of  the  sage  belt  (San  Diego  County)  but  extends  as 
far  north  as  Santa  Barbara.  It  blooms  later  than  black  sage  (June 
and  July)  and  is  especially  characteristic  of  the  higher  mesa  lands. 
It  thrives  especially  along  the  coast  and  diminishes  toward  the 
interior  as  ridge  after  ridge  is  crossed. 

Brush  fires  are  a  serious  problem  for  beekeep>ers  in  the  chaparral 
belt.  In  years  of  low'  rainfall  it  often  happens  that  thousands  of 
acres  of  chaparral  are  burned  and  the  bee  forage  for  several  years 
destroyed  until  the  brush  l^ecomes  reestablished.  Frequently  the 
apiaries  themselves  are  burned. 

.A  large  portion  of  the  chaparral  belt  is  included  in  national  forests. 
.Most  of  the  apiaries  are  located  on  privately  owned  lands  at  the  edge 
or  within  the  limits  of  the  national  forests.  In  1930,  there  were  24 
apiaries  on  government  land  in  the  four  national  forests  of  southern 
California.  The  Forest  Service  issues  “special  use”  jjermits  by  which 
one  is  given  the  use  of  one  to  three  acres  of  land  at  a  minimum  charge 
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of  Sio  per  year  and  ten  cents  a  colony  for  each  over  loo  placed  in 
the  forest.  As  new  roads  are  built  into  unoccupied  sections  of  the 
chaparral  belt  additional  locations  for  beekeef)ers  are  made  available. 

Since  there  usually  are  some  flowers  in  the  chaparral  throughout 
most  of  the  year  the  sage  belt  is  occupied  by  many  l^eelceepers  who  do 
not  practice  migration.  They  are  especially  numerous  in  San  Di^o 
County,  where  there  are  few  cultivated  crops  to  attract  beemen 
before  or  after  the  sage  flow. 

Wild  buckwheat  {Eriogonum  fasciculatum),  which  is  very  different 
from  the  cultivated  field  crop  of  Pennsylvania  and  New  York,  is 
another  important  source  of  honey  in  the  chaparral  region.  After 
completing  the  extraction  of  sage  honey  many  apiaries,  which  are  not 
to  be  moved  to  lima-ljean  or  alfalfa  fields  in  the  valleys,  are  taken  to 
the  buckw  heat  ranges  at  higher  elevations  (2500-5000  feet)  along  the 
inner  border  of  the  sage  l>elt.  Wild  buckwheat  is  especially  abundant 
in  the  interior  of  San  Diego  and  Riverside  counties  and  along  the 
southern  fringe  of  the  Mohave  Desert  in  Los  Angeles  and  San  Ber¬ 
nardino  counties.  It  is  a  bushy  shrub  tw'o  or  three  feet  high  and  blooms 
throughout  the  summer  and  autumn.  It  thrives  on  poor  soils  and  in 
exposed  situations. 

The  extensive  lima-bean  fields  of  V'entura,  Los  Angeles,  Orange, 
and  San  Diego  counties  afford  a  valuable  source  of  honey  for  migratory- 
beemen  just  at  the  close  of  the  sage  season  (Fig.  5).  Lima  beans 
blossom  continuously  during  July  and  August.  Irrigated  bean  fields, 
like  the  orange  groves,  usually  are  dependable  sources  of  honey  from 
year  to  year.  Dry-farm  l)ean  fields  are  not  regarded  as  good  nectar 
producers. 

The  many  cool,  foggy  days,  which  fav^or  the  growth  of  lima  beans 
along  the  coast,’  interfere  with  bee  activities.  Consequently  migra- 
tor>'  beemen  prefer  the  inner  edge  of  the  lima-bean-producing  districts, 
where  fog  and  cool  breezes  are  somew’hat  reduced  in  intensity. 

Since  there  are  no  other  nectar-secreting  crops  in  most  bean  dis¬ 
tricts,  owing  to  one-crop  farming  and  clean  cultivation,  bees  are 
unable  to  find  nectar  either  l^efore  or  after  the  blooming  period  of 
the  beans.  Hence,  in  most  situations  only  migratory  apiaries  can 
utilize  that  source  of  nectar  to  advantage.  In  addition  to  getting 
surplus  honey  many  Ijeemen  depend  upon  lima  beans  for  a  sufficient 
quantity  of  stores  to  carry’  the  colonies  through  the  winter  months. 
In  good  seasons  colonies  av’erage  50  pounds  of  surplus  honey’,  and 
in  exceptional  seasons  they’  may  gather  100  pounds. 

The  yellow’  star  thistle  (Centaurea  solstitialis) ,  a  common  weed 
throughout  the  Sacramento,  Napa,  and  Sonoma  valleys  and  in  parts 
of  the  low’er  San  Joaquin  Valley,  attracts  migrants  in  midsummer 

’  C.  M.  Zierer:  The  Lima  Bean  Industry  of  the  Southern  California  Coastal  Region.  Bull.  Ofup. 
Soe.  of  Philadelphia,  V’ol.  *7,  igag.  pp.  65-86. 
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after  the  close  of  the  sage  flow.  It  secretes  nectar  for  a  long  period 
July-September)  if  rainfall  has  been  ample. 

Still  another  choice  available  for  the  migratory  beemen  at  the 
close  of  the  sage  flow  is  alfalfa.  In  dry  years,  when  the  prospects  of 
getting  a  crop  of  sage  or  buckwheat  honey  are  poor,  many  apiaries 
are  moved  directly  from  the  orange  districts  to  alfalfa  fields.  Alfalfa 
is  California’s  leading  honey  producer  in  years  of  low  rainfall,  and  it 
is  nearly  always  a  dependable  yielder. 

Since  alfalfa  grown  in  the  southern  California  coastal  valleys  does 
not  yield  much  nectar,  most  of  the  migrators  are  forced  to  move 
their  apiaries  relatively  long  distances.  The  nearest  alfalfa  districts 
of  imjxirtance  are  the  San  Jacinto  Basin  and  the  Antelope  Valley, 
l)oth  of  which  are  extensively  used.  In  the  Antelope  V^alley  most 
of  the  alfalfa  is  cut  for  hay  soon  after  blossoming  begins,  and  honey 
production  is  thus  greatly  restricted.  In  the  Hemet  district  of  the 
San  Jacinto  Basin  some  alfalfa  is  grown  for  seed,  and  this  practice 
affords  ideal  conditions  for  beemen.  The  eagerness  of  beemen  to 
get  to  alfalfa-seed  districts  sometimes  leads  to  overcrowding. 

In  dr>'  years  some  apiaries  are  moved  from  the  orange  groves  to 
Imperial  Valleys  where  there  is  a  long  and  continuous  nectar  yield 
from  alfalfa  (June^September).  The  honey  produced  there,  however, 
is  dark  and  not  of  the  best  quality,  probably  because  of  the  prevailing 
high  temperatures.  Apiaries  in  the  Imp)erial  V’alley  are  protected 
from  the  intense  sunshine  by  placing  them  under  shelters  thatched 
with  arrow  weeds  or  under  the  shade  of  clumps  of  mesquite  shrubs. 
Mesquite  was  the  chief  source  of  nectar  in  the  valley  before  irriga¬ 
tion  was  introduced.  The  alfalfa  fields  of  the  San  Joaquin  Valley 
draw  many'  migrants.  Cotton  fields  also  are  attracting  increasing 
numl)ers  of  l)eekeepers  to  the  vicinity  of  Bakersfield  in  late  summer. 
.Mfalfa  locations  rent  for  about  S25  a  season. 

Before  the  enactment  of  laws  prohibiting  certain  interstate  ship¬ 
ments  of  apiaries  some  southern  California  beemen  shipped  their  bees 
by  rail  to  the  intermountain  states,  where  alfalfa  is  an  especially  good 
nectar  producer.  Those  migrations  were  most  numerous  in  dry  years 
when  the  sage  crop  failed. 


LAND  USE  AND  WATER  SUPPLY  PROBLEMS  IN 
SOUTHERN  CALIFORNIA:  THE  CASE  OF 
THE  PERRIS  VALLEY 

H.  F.  Raup 

University  of  California  at  Los  Angeles 

INCREASING  population  in  southern  California  has  created  an 
insistent  demand  for  a  domestic  water  supply,  and  the  expansion 
of  agriculture  has  multiplied  the  needs  for  irrigation  water. 
Wherever  it  has  been  possible,  surface  waters  have  been  utilized, 
but  a  sufficient  amount  from  this  source  has  not  l>een  impounded. 
Town  dweller  and  rancher  must  supplement  the  supply  by  using 
underground  water,  but  this  has  been  depleted  seriously  by  overdraft 
and  a  deficiency  of  rainfall.  It  is  well  known  that  the  level  of  under¬ 
ground  water  has  been  falling.  Among  the  communities  thus  affected 
is  the  Perris  \’alley  in  a  part  of  the  San  Jacinto  Basin  (see  Figs,  i  and  2). 

A  few  miles  northwest  of  the  Perris  \’alley  is  the  well-watered, 
prosperous  Riverside  Basin,  with  its  dark  green  grov’es  of  citrus 
fruits — a  most  attractive  and  desirable  land  for  agriculture,  .^t 
Perris  climatic  conditions  and  soils  are  not  markedly  different: 
according  to  the  reasoning  of  the  rancher  and  the  realtor,  Perris 
should  have  a  develojiment  that  parallels  Riverside.  The  check  to 
such  expansion  at  Perris  has  l>een  the  uncertainty  of  the  water  supply. 
It  was  range  country  during  the  Mexican  period,  and  it  continued 
to  be  used  for  grazing  by  Basque  sheep  herders  after  the  breakdown 
of  the  Mexican  holdings.  With  the  beginning  of  agriculture  began 
an  unfortunate  record  of  land  I)ooms  and  depressions,  without  excep¬ 
tion  originating  in  the  difficulty  of  obtaining  water.  5>ettlement 
followed  the  Riverside  development  and  weakly  echoed  that  enter¬ 
prise.  The  entrance  of  the  railroad  into  the  valley  was  accompanied 
by  the  creation  of  the  town  of  Perris,  laid  out  in  1885-1886,  while 
the  valley’  was  still  in  the  dry-farming  stage.  The  town  had  but  one 
well  as  its  water  supply’.  The  C'alifornia  land  boom  of  1887  attracted 
greater  population  to  Perris,  and  the  crest  was  reached  when  water 
was  brought  in  1890-1892  from  the  Bear  X’alley  dam.  Irrigation 
districts  were  formed  and  bonds  were  issued.  The  coming  of  the 
water  was  responsible  for  the  creation  of  several  boom  towns  which 
are  now  nothing  more  than  names  upon  the  map.  At  the  peak,  the 
population  of  Perris  reached  the  I2(X)  mark.  At  Alessandro  and 
Moreno  5500  acres  of  citrus  fruits  were  planted,  but  liefore  they 
could  come  into  liearing  they  were  eaten  by  grasshoppers. 
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Litigation  over  water  rights  and  a  series  of  dry  years  combined 
to  decrease  the  water  at  Bear  Valley,  and  gravity  water  no  longer 
reached  Perris  Valley  after  1893.  The  boom  collapsed.  Houses  and 
schools  were  moved  away,  and  government  holdings  were  sold  for  a 
fraction  of  their  value.  The  ranchers  who  remained  in  possession  of 
their  tracts  were  forced  to  seek  some  other  source  of  water,  and  after 
some  experimentation  underground  water  was  tapped  by  means  of 
wells  and  pumping  plants,  individually  owned  and  operated.  Read¬ 
justment  of  property  was  necessary,  and  acreages  increased  in  size. 
Fruit  declined  in  importance,  and  alfalfa  was  introduced  as  a  cash 
crop^  a  position  which  it  still  holds  during  lulls  between  real  estate 
ubdivision. 

The  land  boom  was  repeated  about  1905,  but  the  peak  of  1893 
has  never  been  reached,  in  spite  of  the  gradual  improvement  of 
ranching  conditions  and  the  bringing  of  more  acreage  under  irrigation. 
Between  1920  and  1930  renew'ed  interest  in  the  valley  developed, 
and  active  sale  of  subdivided  ranches  began.  With  intensive  promo¬ 
tion  land  values  were  raised  to  an  excessive  price.  Ranches  formerly 
valuwl  at  $200  to  $300  an  acre  were  advanced  to  $1200  an  acre  and 
in  some  cases  to  $1500.  One  enterprise  took  over  9000  acres  under 
contract  from  forty-three  landow  ners  at  a  price  of  $1,056,090.  About 
7000  acres  were  sold  to  4200  contract  holders,  with  deeded  acreages 
spotted  over  the  whole  9000  acres.  Water  was  obtained  from  tw'enty- 
six  wells;  nearly  half  of  the  developed  water  was  too  salty  for  use  on 
figs  and  grapes.  The  entire  subdivision  scheme  is  now  in  litigation. 
This  is  the  second  development  to  fail  on  the  site. 

Normal  land  usage  in  this  valley  should  not  be  concerned  with 
alfalfa  and  fruit.  History  of  the  region  reveals  a  consistent  failure 
of  the  ranchers  to  obtain  enough  water.  Experience  with  real-estate 
promotion  and  with  water  companies  has  been  so  painful  that  a  lack 
of  ccxijjeration  among  local  ranchers  has  developed,  and  at  present 
it  is  a  case  of  every  man  for  himself.  The  land  is  well  suited  for  the 
raising  of  dry-farmed  grains  on  a  large  scale.  Water  shortage,  salty 
soil,  and  other  factors  make  this  a  poor  district  for  the  independent 
rancher  who  hopes  to  gain  his  living  from  a  high-value  irrigated  crop 
on  an  acre  or  two  of  land.  The  introduction  of  moisture-demanding 
crops  such  as  alfalfa  and  orchard  fruits  has  created  a  difficult  situation. 
It  has  overthrown  the  delicate  balance  between  the  available  water 
supply  and  the  dry-farmed  crops.  Alfalfa  has  been  the  most  successful 
of  the  irrigated  crops,  but  its  acreage  near  Perris  varies  from  year 
to  year  and  inversely  to  the  acreage  in  vineyards  and  orchards. 

Water  conditions  are  directly  dependent  upon  local  factors,  of 
which  the  two  most  important  items  are  the  rainfall  of  the  region 
and  the  physical  character  of  the  basin.  Rainfall  at  Elsinore  and 
San  Jacinto,  the  nearest  Weather  Bureau  observation  stations. 


fit- 


Fig.  I — Land  utilization  in  the  Perris  Valley  as  mapped  in  1931.  Key:  i,  irrigated  orchards  and 
vineyards;  3,  irrigated  field  crops;  3,  do'-farmed  grains;  4,  fields  abandoned  since  1915;  5.  uncultivated 
land,  fallow,  alkali,  etc.;  6,  wood  lots.  Real-estate  subdivision  has  been  active  recently  within  the 
areas  bounded  by  black  lines. 


seems  slightly  more  plentiful  than  at  Romoland,  southeast  of  Perris. 
The  valley'  is  1500  feet  abov'e  sea  level.  Data  for  the  two  stations  are 
as  follows 

Maximum  summer  temperatures  of  115®  F.  have  been  recorded, 


*  U.  S.  Wealker  Bur.  Bull.  IT,  and  edit.,  1936,  Vol.  I. 
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tore;  2,  remnants  reduced  to  boulder  fields;  3,  conical  hills,  thin,  residual  non-boulder  surfaces; 
4.  high-level  pockets  or  ‘‘flats’’  with  woolsack  boulders;  5,  valleys  with  shallow  fill,  actively  dissecting; 
ha,  detrital  basins  of  little  slope  and  poor  drainage;  6b,  alkali  river  flats;  7a,  alluvial  fans,  quiescent 
piedmont  with  sandy  coarse  soil;  7b,  actively  aggrading,  steeply  sloping  alluvial  fans;  7C,  fossil  alluvial 
fans,  sith  hog-wallow  surfaces;  8,  moderately  steep  dales,  concave  slopes;  9,  cols.  Scale  i  ;  250,000. 
The  inset  shows  the  general  situation  of  the  area. 

and  minimum  winter  temperatures  have  gone  to  7®  above  zero. 
There  is  a  growing  season  of  about  two  hundred  and  fifty  days.  Killing 
frosts  are  common  from  late  November  to  early  March,  the  average 
dates  for  San  Jacinto  being  November  24  to  March  13.  Summer 
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days  are  hot,  though  an  afternoon  breeze  through  the  valleys  tempers  i 
the  heat  and  sets  up  dust  whirls  in  the  dry  sheep-grazed  fields.  The  ! 
region  is  so  far  inland  that  marine  influence  is  weakened  and  the  climate  i 
is  of  the  continental  type.  Precipitation  is  predominantly  winter  * 
cyclonic.  I 


Station 

Feet 

Mean  Annual 

Mean  Annual 

Mean  Mo. 

Mean  Mo. 

Elev. 

Precipitation 

Temperature 

Maximum 

Minimum 

Eliinore  .  .  . 

1234 

13.36  inches 

63.0“  F. 

78.1 

50.0 

San  Jacinto  .  . 

1550 

13.05  inches 

63.3“  F. 

76.8 

48.8 

The  San  Jacinto  Basin  is  one  of  a  series  within  the  Peninsular  Range 
of  California.*  In  spite  of  the  term  the  surface  is  not  basin-like  and 
is  lacking  in  topographic  unity.  It  is  drained  by  the  San  Jacinto 
River,  w'hich  is  a  much  less  conspicuous  feature  of  the  landscape  than 
the  small  valleys*  separated  from  each  other  by  clusters  of  mountains 
and  rugged  hills.  The  gradient  of  the  San  Jacinto  River  is  small, 
and  flow'  is  intermittent  throughout  nearly  all  its  length.  The  banks 
of  the  channel  are  very  low,  and  the  river  spreads  out  over  mile-wide 
alkali  flats  on  each  side  during  the  spring  flood.  Heavy  sedimentation 
coats  the  channel  and  flats  w  ith  a  fine  silt  which  is  exposed  later  in 
the  season  to  the  summer  sun.  Poor  drainage  has  induced  the  accumu¬ 
lation  of  excessive  alkali  in  the  soil. 

Surface  sediments  on  the  floor  of  the  Perris  V'alley  are  the  result 
of  deposition  in  closed  basins  and  w'eathering  in  situ  of  granitic  mate¬ 
rials.  The  basins  are  in  part  structural ;  in  part  they  are  due  to  land 
forms  resulting  from  the  weathering  of  the  granite.  They  are  filled 
to  varying  depths^  with  a  considerable  thickness  of  water-bearing 
gravels,  sands,  and  clays,  providing  for  the  storage  and  flow  of  under¬ 
ground  waters.  The  contours  of  the  basin  are  important  in  the 
impounding  of  the  water  in  the  area.  West  of  Perris  village  is  a 
continuous  barrier  rim  of  granite.  East  of  Perris  the  waters  of  San 
Jacinto  alley  are  shut  off  by  the  granitic  core  extending  from  the 
Box  Springs  Mountains  through  Mt.  Russell,  the  Lakeview  Moun¬ 
tains,  and  southward.  This  enormous  dam  with  its  connecting  sub¬ 
surface  walls  is  indicated  on  Fig.  2.  Its  continuity  is  evident  in  a 
series  of  low  boulder-topped  mounds  just  west  of  Moreno.  Although 
there  is  no  surface  indication  of  the  granite  betw'een  Mt.  Russell 

*  For  an  analysia  of  land  forms  of  parts  of  the  Peninsular  Range  see  C.  O.  Sauer;  Land  Forms  in 
the  Peninsular  Range  of  California  as  developed  about  Warner's  Hot  Springs  and  Mesa  Grande.  Cmt- 
of  California  Pubis,  in  Gtop.,  Vol.  3.  No.  4.  1929. 

*  “Valley"  is  the  local  usage  and  will  be  retained  in  this  paper. 

*  Reliability  of  depths  to  bed  rock  as  determined  by  well  borings  is  questionable,  and  there  are 
few  wells  that  have  reached  bed  rock.  See  G.  A.  Waring;  Ground  Water  in  the  San  Jadnio  and 
Temecula  Basins.  U.  S.  Geol.  Survey  Water-Supply  Paper  420,  1919. 
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outliers  and  the  Lakeview  Mountains,  the  difference  in  water  levels 
east  and  west  of  Nuevo  is  an  indication  that  a  subsurface  wall 
exists.  West  of  Winchester  the  nearness  of  bed  rock  to  the  surface 
and  the  extreme  differences  in  standing  levels  indicate  a  similar 
wall,  between  Menifee  and  Domenigoni  valleys  there  is  a  series 
of  boulder  knobs 
appearing  at  the 
surface  to  mark. 

■  the  underground 
course  of  the  ma¬ 
terial  at  this  point. 

In  these  southern 
valleys,  physio¬ 
graphic  conditions 

I  are  similar  to 

!  j  Perris  \' alley.  The 

■  basins  are  floored 

j,  bygravels.  Coarser 

•  fan  materials  ex¬ 

tend  to  a  moderate 
height  above  the 
floor  of  the  valleys 

-  until  they  attain 

the  boulder  bosses 
that  make  up  the 
enclosing  hills. 

Where  the  fans 
I  abut  on  the  coun- 

tiy  rock  there  is  a 
;  fairly  sharp  change 

I  of  slope.  Scoop¬ 

shaped  reentrants 
are  common,  and 
in  the  Perris  Val- 

.  Fig.  3 — The  fall  in  well  levels  at  Perris,  1915-1930.  The  small  circles 

le\  these  have  indicate  well  locations. 

■  been  utilized  for 

vineyards  in  spite  of  the  threatening  scarcity  of  water  in  such  loca¬ 
tions.  One  company  put  down  a  dozen  dry'  holes  before  getting  water. 

A  continuous  rim  of  rock  material  surrounds  the  Perris  Valley  on 
all  sides  except  for  a  few  breaks  in  the  south.  The  eastern  rim  divides 
the  San  Jacinto  Basin  into  two  parts,  entirely  separating  ground- 
water  conditions  near  Perris  from  those  at  San  Jacinto  and  Hemet. 
In  the  western  part  of  the  basin  the  water  situation  has  become 
acute.  The  extensive  area  of  irrigated  land  in  the  southern  part  of 

■  the  valley  has  led  to  heavy  demands  on  water.  Here  new  wells 


i  ?  miles 
1  i  kilometers 


WELL  LEVELS 

PERRIS,  CAUFORNl A 
1915-1930 
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Fig.  4 — Mran  depths  to  water  (in  feet)  and  monthly  precipitation  recorda  (in  inches)  at  Perris  for 
the  period  1905-1930. 


have  gone  down  in  the  greatest  number,  and  here  the  water  level  has 
been  falling  most  rapidly  and  most  conspicuously.  In  1930  the 
greatest  depths  to  water  were  reached  near  Romoland.  In  1904 
the  w'ater  here  was  forty  feet  from  the  surface;*  in  1915  it  had  dropped 
to  100  feet,  or  a  fall  of  5.4  feet  a  year.  In  1930  the  depth  approached 
160  feet,  or  a  fall  of  4.0  feet  a  year.  This  increasing  depth  to  water  is 
the  result  of  the  pumping  requirements  for  the  subdivision  of  ranches 
and  of  the  export  of  water  out  of  the  valley,  which  has  amounted  to 
over  two  million  miner’s  inches  in  the  last  twenty  years.  At  the 
present  rate  of  depletion  of  water  supplies  it  will  be  but  a  relatively 
short  time  until  the  cost  of  pumping  will  exceed  any  possible  profits 
from  orchard  or  field  crops  at  Romoland.*  Well  levels  here  show 
much  variation  during  years  of  subnormal  rainfall.  Recovery  is  rapid 
in  years  with  excessive  rainfall,  as  in  1922,  when  22.29  inches  fell 
during  the  season.  It  is  obvious  that  the  water  supply  of  the  valley 
depends  primarily  upon  the  water  that  falls  on  the  near-by  mountains. 

The  amount  of  seasonal  recovery  of  levels  has  decreased  with 
the  years.  In  1910-1911  the  amount  of  yearly  recovery  was  seven 
or  eight  feet,  but  in  1920  the  recovery  was  only  four  to  five  feet. 
In  1922,  with  an  abnormal  amount  of  rain,  the  recovery  averaged  ten 
feet.  Lowering  of  the  standing  level  and  the  decreasing  seasonal 
recovery  indicate  that  there  is  no  steady  source  of  supply  for  the 
underground  basin,  except  what  falls  in  its  catchment  basin  of  175 
square  miles.  To  add  to  the  difficulties  there  has  been  an  apparent 
decrease  in  the  amount  of  rain  in  the  past  twenty-five  years,  with 
a  series  of  low-precipitation  records  from  1917  to  1925  (in  spite  of 
the  wet  year  of  1922).  During  this  period  the  greatest  fall  in  static 
levels  took  place. 

*  Waring,  op.  cit.,  map  in  pocket. 

*  Riverside  County  Farm  Adviser  states  that  water  deficiency  has  already  caused  deserticn  of 
some  ranches. 
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Rainfall  totals  are  measured  from  June  1  to  May  31  of  each  year;  well  levels  oboervationa  are  by  the 
Temescal  Water  Company. 


[  The  northern  end  of  the  Perris  Valley,  known  locally  as  the 
Alessandro  Valley,  has  less  critical  water  conditions,  because  gravity 
I  water  from  the  mountains  to  the  north  is  available.  Much  of  the 
'■  area  is  occupied  by  the  immense  alluvial  fan  shown  on  Fig.  2.  Large 
landholdings  have  prevented  the  exploitation  of  the  land  and  the 
1  extensive  drilling  of  wells.  Whole  sections  are  entirely  dry-farmed. 
Water  supply  is  from  wells,  but  chiefly  from  the  gravity  source, 
which  permits  a  feeble  extension  of  the  citrus  belt  as  developed 
near  Riverside.  Outward  indications  of  prosperity  are  more  numerous 
than  in  the  southern  end  of  the  Perris  Valley,  but  the  community 
is  far  from  being  a  wealthy  center. 

East  of  the  Perris  Valley  is  a  small  area  of  fruit-prcxiucing,  irrigated 
t  land  in  the  valley  of  the  San  Jacinto  River  near  Lakeview  and  Nuevo, 
occupying  the  greater  part  of  a  large  alluvial  fan.  Poor  drainage 
conditions  caused  by  the  encroachment  of  this  fan  on  the  river  channel 
have  made  the  river  flats  useless;  but  the  fan  slope  is  planted  with 
small  fruits,  chiefly  apricots  and  peaches.  Holdings  are  small  but 
i  prosperous,  indicating  a  more  dependable  water  supply  from  the 
j  pumped  wells  of  the  area  than  is  possible  in  the  Perris  Valley.  The 
course  of  the  underground  flow  parallels  the  bed  of  the  San  Jacinto 
River,  but  it  is  impounded  near  Lakeview  by  the  subsurface  granite 
wall.  When  Lakeview  was  settled  the  water  table  was  high,  but  with 
^  the  increasing  orcharded  area  the  levels  have  been  dropping  steadily. 
The  rate  of  fall  averages  .9  foot  a  year. 

•Adjoining  the  southern  end  of  the  Perris  Valley  are  several  small 
valleys — Winchester,  Menifee,  and  Domenigoni.  In  these  regions 
the  water  supply  is  more  reliable  and  nearer  the  surface  of  the  ground" 
than  is  the  case  at  Perris.  Conditions  in  the  Domenigoni  Valley  are 
^  most  favorable,  with  a  water  level  at  depths  of  only  eight  to  ten  feet.^ 


’  Information  from  Mr.  Domenigoni. 
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In  Menifee  and  Winchester  valleys  the  level  stands  between  fifty  and 
sixty  feet.*  This  is  land  that  remains  in  large  holdings  and  ranches 
Pumping  for  irrigated  crops  has  not  been  excessive,  although  some 
alfalfa  is  grown  and  the  landscape  is  punctuated  with  small  wood 
lots  of  eucalyptus — a  feature  entirely  lacking  in  the  Perris  Valley. 
Dry  farming  of  grains  and  hay  is  the  chief  use  of  the  soil. 

The  contrast  between  the  dry-farmed  and  little-irrigated  Menifee. 
Winchester,  Domenigoni,  and,  excluding  the  citrus  and  walnut  groves 
that  depend  on  gravity  water  for  their  existence,  the  Alessandro 
valleys  and  the  irrigated  subdivisions  of  the  Perris  Valley  gives  the 
clue  to  the  falling  water  levels.  In  the  former  districts,  agriculture 
has  not  seriously  depleted  the  water  supplies;  in  the  latter  district, 
agriculture  is  causing  the  constantly  falling  water  levels  in  the  manv 
wells  of  the  district.  Water  from  the  proposed  Metropolitan  Aqueduct 
will  be  too  expensive  for  irrigation  use  in  Perris  Valley,  and  other 
sources  of  gravity  water  are  not  now  available  in  the  quantities 
needed.  Retrenchment  of  irrigated  area  should  be  accomplished  as 
soon  as  possible,  and  real  estate  exploitation  should  be  discouraged 
in  order  to  reduce  the  present  excessive  demand  for  water  in  the 
region.  Landholdings  should  be  consolidated  for  economy  of  opera¬ 
tion,  as  the  surface  is  of  a  nature  that  encourages  large-scale  farming 
with  modern  machinery.  These  holdings  should  be  farmed  entirely 
in  grains  or  hay  under  dry-farming  conditions.  Some  marginal 
production  of  citrus  and  deciduous  fruits  should  be  abandoned  at 
once.  Under  such  conditions  it  will  be  possible  to  farm  the  land 
profitably.  If  present  practices  are  continued  the  water  table  will 
become  so  low’  that  the  cost  of  raising  the  w’ater  to  the  surface  will 
endanger  the  future  use  of  the  land  for  agricultural  purposes. 

*  Data  from  Southern  Sierras  Power  Company. 


SOME  NEW  FEATURES  OF  THE  GROWTH  AND 
DISTRIBUTION  OF  POPULATION  IN 
ENGLAND  AND  WALES 


R.  E.  Dickinson 
University  of  London 

''HK  growth  of  population  in  England  and  Wales  in  the  nine- 
I  teenth  century  falls  into  tw'O  distinct  phases.  In  the  first  half 
^  of  the  century,  down  to  1851,  there  prevailed  a  general  increase 
of  the  population  in  both  urban  and  rural  districts,  the  aggregate  rate 
of  increase  being  proportional  to  the  size  of  the  unit,  greatest  for  the 
large  cities  with  more  than  100,000  and  least  for  the  rural  areas 
with  less  than  2000  inhabitants.  The  second  phase,  1851-1901,  has 
two  distinctive  features.  First,  the  aggregate  rate  of  increase  of  the 
large  cities  is  exceeded  by  that  of  the  smaller  cities  (20,000-100,000), 
a  feature  that  first  appeared  in  the  decade  1861-1871  and  was  well 
marked  by  1891.  Second,  in  1851  began  the  rural  exodus,  arising  from 
complicated  economic  and  historical  circumstances  wdth  their  roots 
in  the  .Agrarian  Revolution  of  the  early  nineteenth  century,  the  Poor 
Law  Policy  which  persisted  till  1834,  and  the  repeal  of  the  Corn  Laws 
in  the  forties. 

The  opening  of  the  twentieth  century  ushers  in  a  third  phase,  in 
which  the  decennial  increase  is  not  only  smaller  than  that  of  any 
similar  jjeriod  in  the  nineteenth  century  but  is  also  progressively 
decreasing  at  such  a  rate  that  the  population  of  the  country  will  be 
stationary  by  the  middle  of  the  twentieth  century.  On  the  other  hand, 
there  are  being  effected,  and  at  an  accentuated  rate  in  recent  years, 
fundamental  changes  in  the  grow  th  and  distribution  of  the  population, 
some  of  which  are  revealed  in  previous  census  reports,  while  others, 
which  in  part  are  evident  to  all  observers,  have  been  substantiated 
on  a  statistical  basis  by  the  recent  publication  of  the  preliminary 
report  of  the  1931  census. 

Growth  of  Urban  Population 

The  total  population  of  England  and  Wales  at  the  1931  census 
was  39,948,000,  representing  an  intercensal  increase  of  5.44  per  cent. 
With  the  exception  of  the  1911-1921  decade  (when  the  increase  was 
checked  by  the  great  loss  of  lives  during  the  war),  this  is  the  low'est 
intercensal  increase  in  England  and  Wales  since  the  first  census  in 
The  proportion  of  the  urban  population  increased  rapidly  till 
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it  reached  77  per  cent  of  the  total  in  1901,  78.1  per  cent  in  1911,  79.3 
per  cent  in  1921,  and  80  per  cent  in  1931.  The  intercensal  percentage 
of  urban  increase  since  1901  is  less  than  a  quarter  of  the  average 
decennial  increase  for  the  period  1851-1901.  There  is,  however,  a 
marked  reversal  in  the  relative  rates  of  growth  of  the  total  population 
of  urban  areas  of  different  sizes,  the  increase  since  1891  being  greatest 
in  the  tow  ns  of  20,000-100,000  population  and  least  in  the  cities  of 
more  than  100,000  (Table  I).  Levasseur’s  statement*  that  “the  force 


Table  I — Percentage  Rate  of  Growth  of  Tow’ns  of  Different  Sizes 


Thousands 

1891-1901 

1901-1911 

1911-1921 

1921-1931 

250,000-1 ,000,000 

19.4 

7.0 

4.6 

1.6 

100,000-  250,000 

177 

14.2 

5-7 

5-5 

50,000-  100,000 

23.2 

16.8 

7-9 

8,6 

20,000-  50,000 

20,2 

«7-5 

7-5 

i  8,1 

Under  20,000 

I  H-S 

13.7 

6,7 

1  4-4 

England  and  Wales 

1  •  12.2 

10.9 

i  50 

5-4 

of  attraction  in  human  groups  like  that  of  matter  is  in  general  propor¬ 
tionate  to  their  mass”  is  apparently  no  longer  tenable.  Most  of  the 
large  cities  have  reached  “saturation  point”  within  their  existing 
administrative  boundaries,  further  increase  necessitating  a  deteriora¬ 
tion  of  social  conditions  w'ithin  the  central  built-upon  land  and 
extension  of  the  latter  into  contiguous  areas. 


Growth  and  Distribution  of  Towns  of  Different  Sizes 

At  the  last  census  there  were  113  urban  administrative  areas 
having  populations  exceeding  50,000.  Twenty-eight  of  these  record 
increases  of  more  than  10  per  cent.  Of  these,  fifteen  are  in  Greater 
London,  one  is  a  suburb  of  Manchester,  and  three  are  holiday  resorts 
in  the  southeast  of  England.  The  remainder  are  small  towns  with 
50,000-100,000  inhabitants  scattered  over  the  land — Oxford,  Don¬ 
caster,  Coventry,  Luton,  Cambridge,  Wakefield,  Exeter,  Ipswich. 
Most  of  these,  with  sev’^eral  others  where  the  increase  has  now*  slack¬ 
ened,  record  high  increases  since  1901. 

Twenty-five  towns  decreased  during  the  last  decade.  Nine  of 
these  are  in  Lancashire,  and  in  six  of  them  the  decline  is  a  continuation 
of  a  loss  in  the  previous  decade.  With  the  exception  of  Leeds  and 
Wakefield,  the  Yorkshire  textile  tow’ns  have  had  almost  stationary 
populations  in  the  last  two  decades.  Finally,  since  1901,  the  cities 
wMth  more  than  250,000  inhabitants  record  increases  less  than  the 


>  Emile  Levasseur:  La  population  francaiae  (j  volt.,  Paris,  1889-1892),  Vol.  2,  p.  355* 
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average  for  England  and  Wales,  with  the  exceptions  of  Birmingham 
and  Liverpool  (1911-1931)  and  Hull  (1921-1931).  In  the  aggregate 
they  only  increased  i  .6  per  cent  in  the  last  decade. 

Growth  of  the  Conurbations 

These  facts  may  be  alternatively  expressed  on  the  basis  of  the 
growth  of  the  six  principal  conurbations*  which  contain  about  40 
per  cent  of  the  total  population  (Table  II).  The  outstanding  features 


Table  11 — Percentage  Rate  of  Growth  of  the  Six  Principal  English 
Conurbations  and  Chief  Cities 


Conurbations  and 

Chief  Cities 

1891-1901 

1901-1911 

1911-1921 

1921-1931 

West  Yorkshire . 

8.2 

4.1 

0.7 

3.5 

l-eeds . 

16.7 

41 

0.9 

4.2 

Bradford . 

5-3 

31 

-0.9 

2.4 

Greater  Manchester  .... 

9.8 

10.0 

1.3 

3-2 

.Manchester . j 

7.6 

10.8 

j  2.2 

4.2 

Greater  Birmingham  '....! 

1 1.8 

10.2 

8.5 

9.9 

Birmingham . | 

9.2 

10.7 

9-4 

8.7 

Tyneside . 

23-5 

13-7 

6.4 

1. 1 

Newcastle . 

15-6 

7-9 

3-2 

30 

Mersevside . 

1 

13-5 

II  4 

8.5 

5.9 

Liverpool . 

8.8 

5-9 

6.6 

6.3 

Greater  London . 

16.8 

10.2 

3-2 

97 

London  County  . 

7-3 

-<>•3 

-0.8 

.  -2.0 

England  and  Wales  .... 

12.2 

10.9 

50 

5-4 

I  thus  revealed  are  the  small  increase  of  Greater  Manchester  and 

1 

I  West  Yorkshire,  well  below  the  average  for  England  and  Wales; 

j  the  almost  stationary  population  of  Tyneside  in  the  last  decade  in 

I  contrast  to  its  great  increase  until  1921;  and  the  remarkable  increase 

I  in  the  rate  of  growth  of  Greater  Birmingham  since  1911  and  Greater 

■  London  since  1921.  The  increase  of  these  last  two  conurbations  is 

i  almost  double  that  of  England  and  Wales  for  the  last  decade. 

li 

1  Increased  Growth  of  Population  in  Rural  Districts 

Before  1901  the  percentage  rate  of  growth  of  population  in  urban 

i  districts  greatly  exceeded  that  in  rural  districts.  But  since  that  date 

I  - _ _ 

*C.  b.  Fawcett:  British  Conurbations  in  1931.  Sodological  Rtv.,  Vol.  14,  1922,  pp.  iii-iaa,  and 
Diitribution  of  the  Urban  Population  in  Great  Britain,  1931.  Geogr.  Jomrn.,  Vol.  79, 193a,  pp.  100-116. 
^  See  especially  the  maps  and  the  statistical  analysis  of  the  conurbations  accompanying  the  latter  article. 
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the  increase  in  the  rural  districts  has  almost  equaled  and  in  the  last  1 
decade  actually  surpassed  the  growth  in  the  urban  districts,  the  figures  | 
being  7.8  and  4.9  per  cent  respectively,  as  compared  with  5.4  per  cent  1 
for  England  and  Wales  (Table  III).  The  1931  census  reports  that  | 


Table  III — Percentage  Rate  of  Growth  of  Population  in- 
Urban  AND  Rural  Districts 


1 

1 

Rural 

Urban 

England  and 
Wales 

1881-1891 

30 

154 

1 1.6 

1891-1901 

! 

2.9 

152 

12.2 

I90I-I9I I 

1 

1 

10.2 

1 1. 1 

10.9 

I9I I-I92I 

4-3 

i  5-2 

50 

I92I-I93I 

J _ 

7.8 

i  4-9 

.S-4 

“the  continued  depopulation  of  rural  areas  reached  its  highwater 
mark  somewhere  about  1881  and  thereafter  diminished,  ceasing  for 
practical  purposes  at  the  turn  of  the  century.’’*  The  rural  exodus, 
however,  still  piersists,  though  on  a  smaller  scale,  in  the  essentially 
rural  areas.  On  the  other  hand,  the  increases  are  found  in  rural  dis¬ 
tricts  located  on  the  margins  of  the  conurbations  and  on  the  coalfields 
of  northeastern  England,  South  Wales,  and  the  northeastern  Midlands, 
although  the  first  two,  owing  to  the  industrial  depression,  record  large 
losses  during  the  last  decade. 

An  increase  in  population  is  the  balance  of  the  excess  of  births 
over  deaths,  or  the  natural  increase,  and  inward  and  outward  migra¬ 
tion.  The  varying  rates  of  increase  of  each  of  the  conurbations  may 
therefore  be  regarded  as  the  product  of  three  factors.  First,  the  birth 
rate — assuming  that  the  death  rate  is  uniform;  second,  housing  short¬ 
age  and  the  resultant  outward  migration  of  city  dwellers  seeking  a 
more  congenial  environment;  third,  the  state  of  industry  and  trade. 

Birth  Rate  in  and  Migration  from  the  Conurbations 

There  has  been  a  steady  decline  in  the  birth  rate  of  England  and 
Wales  since  the  middle  seventies.  In  the  conurbations  this  decrease 
has  been  most  pronounced  in  Greater  Manchester  and  West  Yorkshire, 
owing,  among  other  factors,  to  the  employment  of  women  in  the  textile 
I  industries  and  to  better  social  conditions;  and  least  in  Tyneside, 

I  Greater  Birmingham,  and  Merseyside  with  their  large  numbers  of 

'  unskilled  workers,  little  industrial  employment  for  women,  and 

early  marriages  with  large  families. 

>  Census  of  England  and  Wales,  193^.  Preliminary  Report.  H.  M.  Stationery  Office,  London. 
I93if  P-  xviii. 
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It  is  not  generally  realized  that  subsequent  to  1901  the  natural 
increase  in  each  of  the  conurbations,  in  spite  of  a  falling  birth  rate 
since  the  seventies,  has  exceeded  the  actual  growth  of  population.  In 
other  words,  there  has  been  a  net  loss  by  migration,  the  reverse  of 
the  conditions  before  1901  when  each  conurbation  gained  by  immigra¬ 
tion.  This  outward  movement  of  population  is  due  to  the  expansion 
of  residential  areas  and  the  decentralization  of  industry.  It  is  directed 
to  the  peripheries  of  the  conurbations  and  to  small,  easily  accessible 
towns;  and  also  to  areas  in  the  country  that  afford  better  opportunities 
for  employment.  The  extent  of  the  residential  or  commuting  areas 
in  relation  to  the  nuclei  of  the  conurbations,  which  are  the  principal 
foci  of  the  daily  ebb  and  flow  of  w'orkers,  may  be  obtained  from  the 
Census  of  Workplaces  for  1921,  an  exceedingly  valuable  addition  to 
the  census  of  England  and  Wales.  A  map  showing  the  distribution 
of  persons  working  in  the  large  cities  but  living  elsewhere  shows  that 
the  greater  part  of  the  movement  is  from  the  conurbations  and  con¬ 
tiguous  rural  areas  within  an  hour’s  journey  of  the  place  of  work, 
while  farther  afield,  accessible  within  two  hours,  are  the  inland  and 
coastal  residential  towns.  It  is  worthy  of  note  that  in  all  cases,  with 
the  exception  of  Birmingham,  the  commuting  areas  include  seacoast 
towns.  For  exartiple,  the  towns  of  North  Wales  and  the  coast  of 
Lancashire  are  pleasure  resorts  and  residential  centers  for  well-to-do 
and  retired  Lancashire  business  men ;  and  the  coastal  towns  of  south¬ 
eastern  England  bear  the  same  relation  to  London. 

The  Decentralization  of  Industry:  Marginal  Shifts 

During  the  last  twenty  years,  and  particularly  since  the  War, 
there  has  been  an  increasing  tendency  for  new  industries  of  a  mis¬ 
cellaneous  kind  and  certain  old  established  industries  originally 
located  in  the  large  cities  to  shift  to  the  semirural  areas,  on  and  beyond 
the  margins  of  the  conurbations.  This  development  has  proceeded 
along  with  the  concentration  of  commercial  functions  in  the  nuclei  of 
the  conurbations  and  is  a  reaction  from  the  extreme  urban  concentra¬ 
tion  of  last  century,  with  its  inevitable  burden  of  high  land  values  and 
rates  and  restrictions  imposed  upon  factory  extension.  It  did  not 
appear  as  a  notable  tendency  until  the  opening  of  this  century,  and 
the  new  positive  factors  permitting  it  as  opposed  to  the  negative  factors 
associated  with  the  old  and  cramped  surroundings  of  the  cities  are 
mainly  “  the  increasing  use  of  electrical  power  which  can  be  transmitted 
over  long  distances  with  comparative  economy,  the  recent  development 
of  motor  transport,  and  the  necessity  of  providing  workers  with  more 
adequate  housing  and  a  healthier  environment.”*  As  a  consequence, 

*  Ibid.,  p.  25. 

See  also  Eighth  Annual  Report  of  the  Electricity  Commissioners,  ist  April,  1927.  to  31st  March, 
1928,  H,  M.  Stationery  Office,  London,  1929,  p.  8. 
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owing  to  the  w'ide  distribution  of  the  two  vital  necessities  in  the  [| 
localization  of  industry,  i.e.  power  and  transport,  given  a  convenient 
situation  with  regard  to  land,  materials,  and  markets,  there  is  a  much 
larger  choice  of  site  for  the  establishment  of  a  new  factoiv*.  For  j 
miscellaneous  light  industries  the  balance  of  these  factors  is  in  favor  I 
of  the  semirural  areas  surrounding  the  densely  populated  areas.  The 
change  is  naturally  most  evident  in  Greater  London,  factories  being  I 
established  on  its  outskirts  along  the  routes  of  the  new  roads  and  the  ? 
railways,  but  it  is  also  important  around  the  large  provincial  cities, 
particularly  Birmingham  and  Manchester.* 

Recent  industrial  development,  however,  is  not  merely  restricted 
to  the  areas  contiguous  with  the  conurbations.  The  same  factors 
permit  the  location  of  factories  in  small  and  often  historic  towns 
settled  in  rural  surroundings.  These  towns  are  scattered  over  the 
country,  but  most  of  them  are  located  in  southern  England,  south  of 
a  line  from  the  mouth  of  the  Severn  to  the  Wash,  and  in  the  Midlands. 
Hence  the  increased  rate  of  growth  of  many  tow  ns  with  50,000-100,000 
inhabitants,  as  noted  above. 

The  Southward  Drift  of  Population  and  New'  Industries 

During  the  last  decade  there  has  been  a  remarkable  growth  of 
industry  in  southern  Fmgland,  coupled  with  a  large  southward  drift 
of  population  from  the  industrial  areas  affected  by  the  depression. 
Recent  data*  reveal  a  twofold  trend,  which  is  particularly  characteristic 
of  the  latter  half  of  the  decade.  First,  a  decrease  in  the  number  of 
workers  engaged  in  the  primary  or  basic  export  industries  and  the 
rapid  increase  of  the  secondary  and  new  industries  that  primarily 
serve  the  home  market,  mainly  the  silk,  motor-car,  aircraft,  and 
electrical  industries  and  distributive  trades.  Second,  a  change  in 
geographical  distribution,  the  new  industries  being  chiefly  established 
in  the  southern  counties  and  the  Midlands,  notably  in  Greater  London 
and  Birmingham.  The  growth  of  these  new'  industries  in  Greater 
Birmingham  and  the  neighboring  region  has  so  modified  and  stimu¬ 
lated  its  economic  life  that  the  change  has  been  appropriately  termed 
the  “new  industrial  revolution.”  On  the  borders  of  Greater  London 
strung  along  the  railw'ays,  and  in  many  towms  of  the  home  counties, 
numerous  factories  pursuing  miscellaneous  light  industries  have  been 
built  during  the  last  decade. 

These  conclusions  are  supported  by  the  figures  of  population  grow  th 

*  Se«  Annual  Reports  of  the  Chief  Inspector  of  Factories  and  Workshops  from  igoi  when  the 
tendency  was  first  noted.  The  Report  for  1925  says  “Special  mention  may  be  made  of  the  areas  sur¬ 
rounding  London  which  continue  to  develop  individually  in  a  remarkable  manner.”  The  Report  for 
1927  says  “The  movement  of  firms  from  the  centre  to  the  outskirts  mentioned  in  connection  with 
London  is  taking  place  also  in  Birmingham.” 

(Annual  statement  of  insured  workers  published  by  the  Ministry  of  Labour  and  the  Annual 
Report  of  the  Chief  Inspector  of  Factories  and  W'orkshops. 
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by  regional  divisions  contained  in  the  1931  census  (Table  IV).  The 
industrial  regions  of  England  and  Wales  with  mining  and  heavy 
manufacturing  industries,  particularly  Northumberland  and  South 
Wales,  in  spite  of  their  high  birth  rates,  have  the  smallest  population 


Table  IV — Population  Changes  by  Regions  1911-1931 


1911-1921 

1 

1921-1931 

Gain  or  Loss 

BY  Migration  1921-1931 

Per  Cent 

Amount  in 
Thousands 

England  and  Wales  .... 

50 

5-4 

-0.5 

-177 

Southeast 

Home  Counties . 

4.2 

10.5 

5.0 

615 

Greater  London . 

3-9 

8.8 

2.8 

210 

(included  in  above) 

Xortk 

Durham  and  Northumber¬ 
land  . 

8.3 

0.2 

-9-3 

-207 

Cumberland,  Westmoreland, 
E.  &  N.  Ridings  of  York¬ 
shire  . 

41 

-2.9 

-36 

Yorkshire  W.  Riding  &  York 
County  Borough  .  .  . 

5-7 

1 

-1,4 

-46 

Cheshire  and  Lancashire 

4-9 

2.0 

-2.6 

-154 

Midland 

N.  W.  Midlands . 

7-4 

5.1 

-1.9 

-81 

N.  E.  Midlands . 

51 

6.8 

0.0 

.... 

East . 

1.8 

3-3 

-2-3 

-41 

Southwest . 

-1.2 

50 

1.6 

32 

Wales 

I.  South  Wales . 

13-3 

-3-6 

-12.3 

-242 

2.  Rest  of  Wales  .... 

0.9 

0.7 

-2.5 

-17 

growths  for  the  last  decade — a  fact  indicative  of  heavy  emigration. 
On  the  other  hand,  through  immigration  from  the  depressed  industrial 
areas,  southeastern  England  records  an  increase  of  615,000,  of  which 
210,000  is  to  be  attributed  to  Greater  London,  while  Greater  Birming¬ 
ham  records  an  increase  of  9.7  per  cent  in  its  total  population.  Though 
this  phenomenal  new  orientation  of  population  may  be  of  a  temporary 
nature  and  though  it  may  be  offset  in  the  future  by  the  revival  of  the 
basic  industries,  yet  it  certainly  marks  a  new  lease  of  industrial  life 
in  the  south  of  England. 


SURFACE  TEMPERATURES  OF  THE  GULF 
STREAM  AND  ITS  BORDERING  WATERS* 

Phil  E.  Church 

Clark  University 

IS  the  Gulf  Stream  coming  closer?”  This  has  been  a  favorite 
question  during  the  mild  winter  just  passed  in  the  Eastern  states. 
Now,  for  the  first  time,  a  definite  answer  is  possible.  Synoptic 
charts  of  the  sea  surface  temperatures  of  the  western  North  Atlantic 
made  from  accurate  thermograph  records*  show  the  distinctly  narrow 
band  or  “ribbon”  of  hot  w'ater  to  be  an  invariable  characteristic  of 
the  Gulf  Stream.  Also  they  show  for  the  first  time  the  remarkable 
interdigitation  north  of  the  Gulf  Stream  as  if  from  eddy  detachments 
of  warm  w  ater  from  the  stream. 

Since  1926,  when  it  became  apparent  that  the  ordinary  bucket 
data  were  not  sufficiently  accurate  for  a  study  of  Gulf  Stream  tem¬ 
peratures,*  an  increasing  number  of  thermographs  have  been  operated 
on  steamships  in  the  western  Atlantic.*  By  selecting  practically 
simultaneous  thermograms  over  the  various  routes  the  construction  of 
synoptic  charts  is  possible.  Owing  to  the  slow'  changes  of  temperature 
and  the  relatively  slow'  movement  of  the  water,  thermograms  falling 
within  a  single  week  may  be  considered  simultaneous.  Thirty-six 
charts  have  been  made  showing  the  thermal  pattern  and  fluctuations 
at  intervals  of  varying  length  from  January,  1929,  to  May,  1931. 
Five  are  shown  as  Figures  2,  3,  4,  5,  and  6. 

*Tbia  study  was  made  under  the  direction  of  Henry  B.  Bigelow,  Director  of  the  Woods  Hole 
Oceanographic  Institution,  and  Charles  F.  Brooks.  Professor  of  Meteorology  and  Climatology  at  Clark 
University.  The  cartographic  reduction  of  the  thermograms  was  made  by  Phil  E.  Church  and  Keith 
B.  Allan.  The  reduction  and  interpretation  of  the  data  are  now  a  joint  undertaking  of  the  Woods 
Hole  Oceanographic  Institution  and  Clark  University. 

•  Charles  F.  Brooks:  Gulf  Stretun  Studies:  General  Meteorological  Project,  Monthly  Weathtr 
Rev.,  Vol.  58,  1930.  PP-  103-106;  idem:  Gulf  Stream  Daily  Thermograms  Across  the  Straits  of  Florida. 
ibid.,  \'oI.  58.  1930.  pp.  148-154. 

•  Charles  F.  Brooks;  Observing  W'ater-Surface  Temperatures  at  Sea,  Monthly  Weather  Rre., 
Vol.  54.  19*6.  pp.  241-253;  idem;  Reliability  of  Different  Methods  of  Taking  Sea-Surface  Temper¬ 
atures,  Journ.  Washington  Acad.  Set.,  Vol.  I8.  1928,  pp.  525-545. 

•  These  were  purchsmed  by  the  United  States  Weather  Bureau,  the  Canadian  Meteorological  Ser¬ 
vice,  the  American  Meteorological  Society,  Clark  University,  the  IntemaUonal  Ice  Patrol,  the  Furnese- 
Bermuda  Line,  and  the  Munson  Line.  In  recent  months  the  Scripps  Institution  of  the  University  of 
California  and  the  Brazilian  Trsiction  and  Light  Company.  Limited,  have  increased  furtberthe  battery 
of  thermographs.  Most  of  these  instruments  were  installed  at  New  York  by  the  United  States  Weather 
Bureau.  Mr.  Benjamin  Parry,  Marine  Representative  in  charge,  and  have  been  operated  by  the  engi¬ 
neers  of  the  several  steamship  companies,  including,  in  addition  to  those  mentioned  above,  the  Porto 
Rico  Line,  the  Panama  Pacific  Line,  the  Peninsular  and  Occidental  Steamship  Co.,  and  the  Canadian 
NaUonal  Steamship  Co.  The  Canadian  thermographs  have  been  operated  by  the  Biological  Board  of 
Canada  (see  P.  E.  Church;  Canadian  Work  on  Surface  Temperatures  of  W'estern  North  Atlantic. 
Bull.  Amer.  Meteorol.  Soc.,  Feb.,  1932,  pp.  27-28), 
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The  Sharp  Boundaries  of  the  Gulf  Stream 
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The  area  under  consideration  is  the  rough  triangle  of  the  Atlantic 
north  of  the  30th  parallel  and  west  of  longitude  62®  VV.,  within  which 
is  a  portion  of  the  Gulf  Stream  and  its  attendant  “cold  wall.”  On 
each  side  are  subareas  about  which  little  has  heretofore  been  known 
as  to  simultaneous  sur¬ 
face  temperatures.* 

If  the  warmer  sur¬ 
face  temperatures  are 
used  as  a  criterion  re¬ 
garding  its  presence 
and  position,*  the  Gulf 
Stream  within  our  area 
is  distinct  and  sharply 
outlined  from  its  bor¬ 
dering  waters.  At  both 
edges  occurs  a  distinct 
and  abrupt  change  in 
temperature,  the 

greater  drop  being  _  „  r,  . 

®  ^  ®  * — rortioni  of  four  typical  winter  thermograms.  The 

manifest  along  the  February  thermograms  were  taken  on  northbound  vessels  and 
northern  or  outside  ‘he  chart.  Figure  4.  Note  the  even  high  temper¬ 

atures  of  the  warm  area,  the  abrupt  change  on  each  side  of  the 
edge.  This  zone  of  narrow  Gulf  Stream  (highest  temperatures),  the  differing  tern- 
marked  temperature  P®*’*‘“*'**  ‘he  cool  area,  and  the  low  temperature  of  the  coastal 
^  water.  The  two-hour  time  interval  represents  a  distance  of  about 

contrast  is  the  “cold  35  miles  for  the  Bermuda  and  Coamo  and  about  44  miles  for  the 
wall  ”  Here  a  contrast  Uirgjma.  in  the  thermogram  of  April,  vessel  southbound, 
are  two  minor  warm  bands  south  of  the  Gulf  Stream. 

of  20  to  30  h'ahrenheit 

degrees  (the  Fahrenheit  scale  is  used  throughout)  in  a  few  miles  may 
be  a  frequent  occurrence  in  late  winter  and  early  spring,  but  in 
late  summer  and  early  autumn  it  dwindles  to  an  average  of  about 
6  degrees. 

The  southern  or  inside  edge  of  the  Gulf  Stream  has  been  almost 
totally  neglected  in  investigations.  Not  until  thermographs  were 
carried  and  the  continuous  records  studied  was  the  distinctness  of 
this  boundary  realized.  Though  the  temperature  change,  2  to  5 
degrees,  is  only  a  fraction  of  that  of  the  “cold  wall,”  this  edge  is  also 
abrupt  and  consistently  present.  Thermograms  showing  this  change 
to  the  best  advantage  are  made  over  a  route  that  crosses  the  Gulf 
Stream  at  right  angles  to  the  temperature  axis. 

The  general  direction  of  flow  of  the  Gulf  Stream,  north  of  the 
30th  parallel,  is  northeastward.  Beyond  Cape  Hatteras  the  stream 


*  An  exception  to  this  is  H.  B.  Bigelow;  Physical  Oceanography  of  the  Gulf  of  Maine,  U.  S.  Dept. 
0/  Commerce,  Bur.  of  Fisheries  DocumerU  No.  060;  idem:  Exploration  of  the  Waters  of  the  Gulf  of 
Maine,  Geop.  Ret.,  Vol.  18,  1928,  pp.  332-260. 

*  Cieorge  F.  McEwen:  The  Application  of  Physical  Principles  to  Problems  Suggested  by  Oceanic 
Circulation  and  Temperatures,  Monthly  Weather  Rev.,  Vol.  43,  1915,  pp.  620-621  (abstract). 
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analo^jous  periods  in  February,  1929,  1930,  and  1931  are  shown  in  Fig¬ 
ures  2,  3,  and  4.  These  are  typical  of  winter-time  temperatures  over 
the  area.  In  Figure  2  there  is  a  branching  of  the  Gulf  Stream  south 
of  Halifax,  the  warm  northern  projection  being  separated  from  the 
warmer  parent  mass  to  the  south  by  a  cold  wedge.  East  of  the  Vir¬ 
ginia  capes  another 
warm  mass  just  north 
of  the  Gulf  Stream  is 
suggestive  of  an  eddy 
detachment  of  warm 
water.  The  crowding 
of  the  isotherms  near 
the  highest  tempera¬ 
tures  admirably  brings 
out  the  abrupt  change 
at  the  “cold  wall.” 

South  and  southeast 
of  the  Gulf  Stream  is 
a  wide  expanse  having 
fairly  homogeneous 
and  high  temperatures, 
though  lower  than 
those  of  the  Gulf 
Stream. 

The  temporary  na¬ 
ture  of  the  w’arm  pro¬ 
jection  south  of  Hali¬ 
fax  in  Figure  3  is 
shown  by  the  cold  wedge  apparently  pinching  off  the  source  of  newer 
tropical  water.  The  warm  northerly  projection  could  have  received 
Gulf  Stream  water  for  only  a  short  time  as  the  maximum  temperature 
there  is  only  68®  F.,  fully  6  degrees  lower  than  the  parent  mass.  The 
even  temperature  gradient  southeast  from  New  York  is  an  uncommon 
occurrence  at  this  time  of  the  year. 

The  marked  temperature  contrast  seems  to  favor  eddying  along 
the  northern  edge,  and  at  this  time  of  the  year  large,  warm,  temporary 
projections  of  Gulf  Stream  water  enter  the  cooler  water  to  the  north. 
Where  and  when  these  projections  will  occur  is,  as  yet,  unpredictable, 
but  they  occur  quite  regularly  in  the  colder  half  year.  Occasionally 
the  offshoots  may  be  fed  by  the  Gulf  Stream  for  a  few  weeks,  during 
which  time  surface  temperatures  will  finally  become  high  enough  to 
suggest  that  the  Gulf  Stream  has  temporarily  taken  a  more  northern 
position.  But  this  does  not  last  long.  A  series  of  charts  representing 
conditions  within  a  month  or  six  weeks  show  that  these  projections 
are  cut  off  from  the  main  stream  and  move  parallel  to  it,  gradually 


4 — Thermal  condition  of  the  week  of  February  19-25. 
Iiothermal  interval  3  F.  degree*. 
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Fig.  b 


Figs,  s  and  6 — Thermal  conditions  of  the  weeks  of  September 
3-0,  19*9.  and  September  i7-a3. 1930.  respectively.  Isothermal 
interval  i  F.  degree. 


losing  their  high  tem¬ 
peratures.  Mixing 
with  the  cooler  waters 
also  tends  to  lower  the 
temperature. 

Between  New  York 
and  Bermuda,  in  Fig¬ 
ure  4,  the  thermogram 
shows  two  distinct 
“cold  walls,”  of  nor¬ 
mal  orientation,  with  a 
warm  band  between. 
Beyond  doubt  this  was 
the  initial  appearance 
of  a  projection  of  Gulf 
Stream  water  leaving 
the  parent  mass  to 
pass  into  the  cooler 
area  to  the  north.  At 
the  time  represented 
by  this  chart  an  abrupt 
change  of  30  degrees 
marked  the  “cold 
wall”  off  Cape  Hat- 
teras,  this  being  the 
greatest  change  found 
during  the  two  and 
one-half  years  of  rec¬ 
ords  used. 

In  summer,  as 
shown  by  the  two  Sep¬ 
tember  charts.  Figures 
5  and  6,  a  rather  flat 
temperature  gradient 
exists  over  the  whole 
area.  To  show  the 
presence  and  position 
of  the  Gulf  Stream 
and  “cold  wall”  it 
w’as  necessary  to 
change  the  isotherm 
interval  from  3  de¬ 
grees  to  I  degree.  Be¬ 
cause  of  the  lessened 
contrast  in  tempera- 
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turc  between  the  water  to  the  north  and  the  Gulf  Stream,  projections 
of  warm  water  are  not  recognizable  in  the  western  half.  To  the  east 
minor  projections  develop,  the  contrast  in  temperature  being  greater. 

In  September,  1930  (Fig.  6),  two  “cold  walls”  were  present 
south  of  Georges  Bank,  one  being  along  the  edge  of  the  continental 
shelf  and  the  other  marking  the  northern  limit  of  the  Gulf  Stream. 
Throughout  the  year  the  water  over  the  continental  shelf  as  far  south 
as  Cape  Hatteras  is  consistently  cooler  than  the  adjacent  water. 
South  of  Halifax  two  minor  warm  projections  extend  northeastward 
from  the  most  northern  migration  of  the  Gulf  Stream.  The  rather  low 
temperatures  and  steep  northwest-southeast  gradient  along  the  coast 
of  Nova  Scotia  indicate  the  presence  of  the  cold  current  that  sweeps 
past  Cape  Sable  from  the  northeast.* 

It  is  falsely  believed  that  the  Gulf  Stream  makes  a  northern  digres¬ 
sion  in  summer  and  comes  up  over  the  continental  shelf  to  bathe 
the  shores  of  southern  New  England.  This  common  error  is  due  to 
the  warm  coastal  water  erroneously  thought  to  be  the  Gulf  Stream. 
At  the  time  when  bathing  may  be  enjoyed  along  the  coast  in  water 
from  70®  to  75®,  the  temperatures  of  the  Gulf  Stream  are  well  above 
80®.  It  is  not  to  be  denied  that  pools  of  tropical  water  may  become 
detached  from  the  Gulf  Stream  and  drift  with  the  prevailing  south 
and  southw^est  w'inds  in  the  summer  and  bring  their  decreasing  load 
of  tropical  flora  and  fauna  with  them.  But  the  rarity  of  these  speci¬ 
mens  along  the  coast  bears  witness  to  the  fact  that  this  happens  only 
under  the  most  favorable  circumstances. 

Migrations  of  the  Gulf  Stream 

The  mean  position  and  width  of  the  Gulf  Stream  from  January’, 
1929,  to  May,  1931,  is  shown  within  the  solid  lines  of  Figure  7.  From 
this  mean  position  north  and  south  migrations  of  wide  extent  have 
occurred.  Near  Cape  Hatteras,  where  the  Gulf  Stream  may  be  said 
to  lean  against  the  continental  shelf,  there  has  been  but  slight  shifting 
in  its  course.  At  times  the  winds  from  the  northeast  or  east  may 
blow  the  surface  water  well  over  the  continental  shelf;  but  this  is 
a  temporary  occurrence  which  soon  corrects  itself,  and  the  main  body 
continues  its  flow’  beyond  the  lOO-fathom  line. 

Farther  eastward  the  swings  assume  a  greater  magnitude.  South 
of  Nantucket  the  “cold  wall,”  on  its  closest  approach,  has  been  with¬ 
in  165  miles  and,  on  its  most  southerly  retreat,  as  far  as  250  miles 
away.  When  these  wide  temporary  fluctuations  occur  the  southern 
edge  remains  within  about  60  miles  of  its  northern  companion. 

South  of  Halifax  the  wanderings  are  still  greater.  The  northern 
edge  averages  about  290  miles  distant  from  the  coast,  though  it  has 

*  Bigelow,  Exploration  of  the  Waters  of  the  Gulf  of  Maine,  p.  243. 
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been  within  230  miles  (Fig.  6)  and  as  far  as  420  miles.  Again  the 
width  of  the  stream  remains  quite  constant.  It  is  notable  that  the 
northern  edge  has  been  farther  south  than  the  mean  position  of 
the  southern  edge  and  that  the  southern  edge  has  been  farther  north 
than  the  mean  position  of  the  northern  edge.  This  wide  variance 

in  the  position  of  the 
Gulf  Stream  is  due  to 
the  greater  or  lesser 
permanence  of  the 
warm  northern  pro¬ 
jections.  There  is  but 
slight  indication  of  a 
definite  seasonal  shift 
of  the  Gulf  Stream. 

Temperatures  of 
THE  Gulf  Stream 

The  temperature 
axis  of  the  Gulf  Stream 
is  normally  near  the 
northern  edge  only  a 
few  miles  from  the 
bordering  edge  of  the 
“cold  wall.”  The  axis 
may  be  considered  as 
the  few  miles  where  the 
highest  temperatures 
exist  within  the  “rib¬ 
bon  of  hot  water.” 
Laterally  from  the  axis  the  water  is  only  a  fraction  of  a  degree  cooler 
and  remains  warm  to  its  boundaries  where  the  abrupt  transition 
occurs.  In  its  iioo-mile  journey  from  southwest  to  northeast  the 
water  cools  about  2.5  degrees,  less  in  summer  than  in  late  winter  and 
early  spring  because  of  the  greater  insolation  and  lessened  contrast  of 
air  and  water  temperatures. 

Owing  to  the  large  volume  of  water  that  feeds  the  Gulf  Stream 
there  is  but  a  small  annual  range  of  temperature.  Off  Cape  Hatteras 
it  amounts  to  about  ii  degrees,  from  74®  to  85®  at  the  temperature 
axis;  south  of  Nova  Scotia,  about  14  degrees,  between  69®  and  83®. 

The  minimum  temperatures  of  the  Gulf  Stream  occur  in  late  winter 
(last  of  February  or  early  March).  Off  Cape  Hatteras  the  minimum 
in  1929  was  73.6®;  south  of  Halifax,  69.1®.  The  maximum  tempera¬ 
tures  for  1929  were  83.9®  off  Hatteras  and  81.9®  south  of  Halifax, 
occurring  in  early  September.  Elarly  in  March  of  1930  the  minimum 


Fic.  7 — Mean  position  and  width  of  the  Gulf  Stream  and  its 
extreme  migrations.  The  seasonal  limit  of  the  coastal  water 
is{shown  by  the  lOO-fathom  dotted  line.  Between  the  Gulf 
Stream  and  the  loo-fathom  line  is  the  cool  area.  South  and 
southeast  of  the  Gulf  Stream  is  the  warm  area. 
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temperatures  were  the  same  as  the  preceding  year.  In  September 
off  Hatteras  the  water  was  85®;  south  of  Halifax,  80.1®.  Autumn  and 
winter  cooling,  more  rapid  than  usual,  followed;  for  the  water  off 
Hatteras  in  February,  1931,  was  between  70®  and  71®. 

1 

•  The  Bordering  Waters 

The  coastal  water  is  that  over  the  continental  shelf,  the  edge 
:  of  which  may  be  defined  as  the  loo-fathom  line.  Because  of  its 
i  shallowness  and  its  location  latitudinally  and  in  regard  to  the  con- 
■  tinental  mass,  it  is  affected  by  several  factors  which  act  rapidly  on 
I  the  surface  temperatures.  The  water  tempieratures  naturally  follow’ 
j  the  air  temperatures  more  closely  than  do  those  of  the  other  areas. 

I  Near  New  York  harbor  it  is  not  uncommon  for  a  change  of  8  to  10 
j  degrees  to  be  recorded  within  a  month.  The  annual  range  is  be- 
i  tween  35  and  39  degrees,  the  water  in  summer  often  being  73®  to  75®. 

Betw’een  the  seaward  edge  of  the  continental  shelf  and  the  “cold 
wall”  is  the  cool  area,  where  the  annual  range  is  less,  on  the  average, 
than  that  of  the  coastal  water.  It  is  into  this  area  that  the  warm 
projections  drift  and  cause  a  heterogeneous  temperature  distribu¬ 
tion.  Large  and  rapid  fluctuations  occur  from  time  to  time  with 
the  coming  and  going  of  these  masses.  The  greatest  temperature 
changes  occur  in  late  winter.  At  certain  spots  fluctuations  of  as  much 
as  43  degrees  within  a  month  have  been  recorded.  When  the  area 
is  free  from  the  warm  projections  the  temperatures  are  quite  homo¬ 
geneous,  the  isotherms  paralleling  the  coast. 

South  and  southeast  of  the  Gulf  Stream  is  a  wide  expanse  of  vari¬ 
able  limits  in  which  the  temperature  distribution  is  very  homogeneous. 
Unless  there  is  a  general  drift  of  the  body  as  a  unit,  there  appears 
I  to  be  little  inflow  of  warmer  or  cooler  water.  The  mean  annual  range 

I  is  about  17  degrees  (65®  to  82®)  and  does  not  vary  from  this  amount 

I  by  more  than  2  degrees.  Because  of  higher  latitude  the  water  near 

]  the  northern  edge  is  quite  consistently  i  or  2  degrees  cooler  than  that 

j  to  the  south.  The  maximum  is  reached  in  late  August  or  early  Sep- 

]  tember,  and  the  minimum  in  the  last  part  of  March.  There  is  no 

I  appreciable  temperature  lag  in  any  part  north  of  the  30th  parallel, 

’  for  the  whole  body  warms  and  cools  simultaneously. 

;  The  surface  temperatures  of  this  broad  expanse  probably  exert 
a  far  greater  influence  on  the  climate  of  the  Eastern  seaboard  than 
^  do  the  surface  temperatures  of  the  narrow  Gulf  Stream.  How’ever, 
I  the  departures  from  normal  of  the  Gulf  Stream  appear  to  be  of  nearly 
the  same  magnitude  and  to  be  simultaneous  with  the  departures  from 
normal  of  this  warm  area.  Thus  it  seems  likely  that  the  Gulf  Stream 
temjieratures  may  be  used  as  an  index  of  the  temperatures  of  the 
wide  warm  area. 


PRINCIPLES  OF  MARINE  LEVEL  CORRELATION 

Douglas  Johnson 
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IN  the  summer  of  1931  the  writer  undertook,  with  the  support  of  the  American 
Geographical  Society,  the  Cam^ie  Institution,  and  Columbia  University,  a 
reconnaissance  study  of  marine  terraces  and  other  real  or  supposed  elevated 
shore  features  from  Rhode  Island  down  the  Atlantic  coast  to  Florida  and  around 
the  Gulf  coast  to  Texas.  No  attempt  was  made  to  examine  all  supposed  marine 
forms  now  found  above  sea  level  along  this  extended  belt  of  coast,  but  many  of  the 
best-known  features  were  examined,  often  with  the  aid  of  and  in  company  with 
those  who  had  previously  given  them  detailed  study.  Only  a  brief  summary  of 
results  is  presented  here.  For  a  somewhat  fuller  statement  the  reader  is  referred 
to  the  forthcoming  CompUs  Rendus  of  the  International  Geographical  Congress 
held  at  Paris  in  1931.  A  detailed  discussion  of  the  whole  problem  is  in  preparation 
for  publication  at  a  later  date. 

The  objects  of  the  investigation  were  three  in  number: 

I.  To  discover  the  cause  or  causes  of  the  widely  divergent  views  now  held 
with  regard  to  marine  level  correlation  in  eastern  North  America. 

II.  To  establish,  if  possible,  some  general  principles  of  shore-line  correlation 
which  might  help  toward  the  solution  of  this  difficult  problem. 

111.  To  give,  if  feasible,  an  answer  to  the  question  as  to  whether  the  ancient 
marine  levels  of  the  region  investigated  are  horizontal  or  inclined. 

I.  Causes  of  Divergent  Views 

With  respect  to  the  first  point,  it  appears  that  the  existing  wide  differences  of 
opinion  respecting  correlation  of  marine  levels  in  America  arise  from  a  variety  of 
causes,  among  which  only  a  few  are  mentioned  here. 

I.  The  searching  for  evidence  in  support  of  a  single  working  hypothesis.  This 
method  of  investigation,  always  open  to  objection,  is  peculiarly  dangerous  when 
employed  in  the  correlation  of  ancient  marine  levels.  Coastal  regions  usually 
preserve  so  many  traces  of  real  or  supposed  shore  lines  that  a  sufficient  number  of 
benches,  cliffs,  gravel  de|x>sits,  or  other  features  may  be  found  sufficiently  near 
any  given  level  to  lend  apparent  but  often  fictitious  support  to  almost  any  theor}' 
favored  by  an  investigator. 

2.  Using  as  a  basis  of  correlation  forms  that  are  of  no  real  significance.  It  has 
not  infrequently  happened  that  facts  observed  on  maps  or  discovered  by  profiles 
have  been  interpreted  as  indicating  the  existence  of  ancient  shore  lines,  when  they 
will  bear  equally  well  an  alternative  interpretation  devoid  of  any  special  significance. 
.\n  example  is  the  citation  of  belts  of  country  parallel  to  the  shore  in  which  the 
hilltop  elevations  are  about  the  same  as  proofs  of  marine  terracing,  when  the  same 
phenomenon  may  characterize  a  normally  dissected  sloping  coastal  plain  or  pene- 
plane. 

3.  Using  as  a  basis  of  correlation  really  significant  features  that  are,  however, 
of  nonmarine  origin.  Flood-plain  bars,  natural  levees,  stream-cut  escarpments, 
faults  or  monoclinal  warpings,  partially  submerged  stream  divides,  and  Indian  shell 
mounds  have  all  been,  in  one  place  or  another,  assigned  a  marine  origin  and  used 
as  a  basis  for  fixing  ancient  sea  levels. 
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4.  Failure  to  fix  ancient  water  planes,  with  respect  to  real  marine  features  of  certain 
tvpes,  by  any  uniform  method.  Different  observers  will,  for  example,  place  the  water 
level  at  widely  different  heights  with  respect  to  an  ancient  offshore  bar;  and  the  same 
observer  will  place  the  water  level  at  widely  different  parts  of  different  bars. 

5.  Fixing  ancient  water  planes  at  similar  parts  of  terraces  having  entirely  different 
origins.  In  the  case  of  two  terraces  A  and  B,  Figure  i,  it  has  quite  naturally  hap- 


FiG.  I — Destructional  terrace  (.4)  and  constructional  terrace  (B)  compared. 


pened,  in  view  of  their  close  resemblance,  that  the  former  water  plane  for  each  has 
been  fixed  at  the  level  X.  Now  if  .4  is  a  destructional  terrace,  formed  where  the 
waves  cut  into  the  sloping  surface  of  the  coastal  plain,  the  water  level  may  correctly 
be  placed  at  X.  But  if  B  is  a  constructional  terrace,  built  forward  into  the  sea 
like  Cape  Canaveral  or  the  Dungeness,  the  ancient  water  plane  should  be  located 
not  at  A',  but  at  Y. 

6.  Using  a  range  of  terrace  level  nearly  as  great  as,  or  even  greater  than,  the  inter¬ 
terrace  range.  If  the  range  of  one  supposed  dissected  terrace  is  given  as  180-220 
feet,  and  of  the  next  higher  as  280-340,  it  is  evident  that  we  must  expect,  on  analyzing 
maps  or  profiles,  to  find  that  in  one  case  nearly  half,-  in  the  other  case  more  than 
half  the  hilltop  elevations  will  fall  within  the  supposed  terrace  belt,  parallel  to  the 
sea,  even  if  we  are  dealing  with  a  simple,  unterraced  upland  sloping  toward  the 
shore. 

7.  Failure  of  authors  to  state  the  precise  significance  of  the  figures  given  for  terraces 
described  by  them.  WTien  it  is  merely  stated  that  there  is  a  terrace  with  an  elevation 
of  from  190  to  240  meters,  this  may  mean  a  variety  of  things.  Attempts  to  correlate 
terraces  when  the  true  significance  of  the  available  figures  is  unknown  must  lead 
to  confusion. 

8.  Employing  the  elevation  of  nonsignificant  parts  of  terraces.  If  an  ancient 
wave-cut  cliff  (A,  Fig.  2)  is  elevated  above  the  sea,  and  waves  of  a  new  sea  level 


former  seaievi  ^ 
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Fig.  a — Erosion  terrace  cut  in  former  sea  floor. 


later  cut  a  new  cliff  (C)  into  the  sloping  ancient  sea  bottom,  we  have  a  terrace,  CA, 
on  which  it  is  quite  useless  to  give  the  elevation  (say  30  meters)  of  the  front  margin 
at  C;  for  obviously  the  height  of  the  front  margin  is  fortuitous.  Had  the  sea  cut  in 
less  (D)  it  would  be  but  20  meters;  had  it  cut  in  more  (B)  it  would  be  40  meters. 
The  only  figure  worth  recording,  the  only  significant  figure,  is  the  elevation  of  the 
rear  margin  of  the  terrace,  at  the  base  of  the  ancient  cliff,  in  this  case  say  50  meters. 

9.  Failure  to  record  all  of  the  terraces  or  other  marine  features  in  a  given  area. 
If  the  investigator  w’ho  believes  in  the  existence  of  a  lOO-meter  terrace  and  a  200- 
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meter  terrace  emphasizes  only  the  terraces  having  approximately  those  elevations, 
the  case  (Fig.  3)  may  appear  very  strong  for  eustatic  changes  of  sea  level,  or  for 
uniform  uplift  of  the  land,  even  if  some  of  the  terrace  areas  are  weakly  developed. 
But  when  all  terrace  remnants  for  each  locality  are  fully  represented,  the  case  for 
tilting  of  the  land  may  appear  as  strong  or  even  stronger  (Fig.  4). 

10.  Attempting  correlation  on  the  basis  of  the  degree  of  stream  dissection.  Time 
and  altitude  are  not  the  only  factors  that  determine  degree  of  dissection.  Nearness 


. '/fm"' . 


Fic.  3 — Correlation  of  only  part  of  the  evidence  of  ancient  marine  levels  here  permits  the  inference 
that  there  are  remnants  of  two  horisontal  elevated  shore  lines.  Compare  with  Figure  4. 


Fig.  4 — This  figure  reproduces  the  data  shown  in  Figure  3  but  with  additional  data  indicating  the 
existence  of  a  greater  number  of  inclined  shore  lines. 


to  streams,  character  of  subsoil,  quality  and  quantity  of  v^etation,  amount  of 
precipitation — these  are  some  of  the  other  factors  entering  into  the  problem. 

11.  Attempting  correlation  on  the  basis  of  the  degree  of  weathering  of  soils  or 
gravels.  Here  again  the  question  of  many  variable  factors  enters,  and  the  method  of 
correlation  seems  unsafe. 

12.  Basing  correlations  on  barometric  determinations  of  altitude.  A  very  faint 
slope,  not  determinable  by  barometric  methods,  may  be  significant  of  the  origin 
of  a  terrace.  In  Connecticut  certain  terraces  thought  to  be  quite  horizontal  on 
the  basis  of  barometric  readings,  and  therefore  assigned  to  a  g*lacio-lacustrine  origin, 
were  by  our  surveys  shown  to  be  uniformly  inclined  toward  the  south. 

13.  Attempting  correlations  on  the  basis  of  marine  levels  reported  in  the  literature. 
Studies  of  ancient  marine  levels  have  not  yet  reached  the  degree  of  precision  and 
uniformity  in  methods  of  investigating  and  reporting  field  phenomena  that  makes 
dependence  on  the  literature  a  safe  basis  of  correlation. 

There  are  other  causes  of  differences  in  opinion  regarding  correlation  of  former 
marine  levels,  in  addition  to  the  thirteen  cited  above.  But  these  are  sufficient  to 
make  clear  the  great  difficulty  of  the  problem. 

II.  Principles  of  Marine  Level  Correlation 

With  respect  to  the  second  object  of  our  reconnaissance,  I  am  not  so  presump¬ 
tuous  as  to  imagine  that  we  can,  at  this  early  stage  of  our  studies,  lay  down  a  set  of 
principles  that  will  adequately  suffice  for  all  studies  of  marine  level  correlation.  1 
can,  however,  suggest  some  principles  that  are  being  employed  to  guide  our  investiga¬ 
tions.  These  are  gladly  submitted  to  the  criticism  of  our  colleagues  engaged  in  similar 
studies. 
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1.  Recognize  fully  the  extreme  difficulty  of  the  problem.  The  geomorphologist 
who  fails  to  realize  the  intricacy  of  the  problem  of  correlating  ancient  marine  levels, 
and  who  therefore  fails  to  proceed  with  the  caution  requisite  to  the  extraction  of 
truth  from  a  maze  of  conflicting  and  often  dubious  evidence,  is  sure  to  go  astray. 

2.  Admit  on  absolutely  equal  footing  these  four  working  hypotheses:  (a)  The 
ancient  levels  result  from  eustatic  dropra  of  sea  level,  (b)  The  ancient  levels  result 
from  uniform  uplift  of  a  large  block  of  the  earth’s  crust,  (c)  The  ancient  water 
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Fig.  s — Correlation  of  maximum  possible  ranges  (heavy  vertical  lines)  of  ancient  water  planes  for 
different  marine  features,  suggesting  eustatic  lowerings  of  sea  level  or  uniform  uplifts  of  a  large  crustal 
block. 

In  Figures  5,  6,  and  7,  the  heavy  vertical  lines  show  possible  vertical  ranges  of  water  planes  for 
different  observed  marine  features  (terraces,  bars,  cliffs,  etc.).  The  horizontal  (Fig.  5)  or  inclined 
(Figs.  6  and  7)  dashed  lines  show  assumed  correlations  of  these  ranges. 

levels  may  be  due  to  differential  warping  of  the  earth’s  crust,  (d)  The  ancient 
levels  may  result  from  a  combination  of  two,  or  even  of  all  three  of  the  above- 
mentioned  causes. 

3.  Eliminate  from  consideration  all  but  undoubted  marine  forms.  The  inclusion 
in  the  evidence  of  doubtful  features  that  happen  to  "fall  in  line”  with  previously 
determined  levels  gives  a  false  appearance  of  strength  to  a  theory  which  may  lead 
the  investigator  far  in  the  wrong  direction. 

4.  Determine  by  accurate  instrumental  methods  the  true  elevation  of  each  undoubted 
marine  feature  at  the  greatest  possible  number  of  points.  A  basis  of  accurately  deter¬ 
mined  facts  is  essential  to  the  solution  of  the  problem.  Slight  differences  in  elevation 
may  be  of  critical  value  in  determining  the  true  history  of  shore  forms. 

5.  From  the  data  thus  secured  determine  the  full  possible  range  of  the  water  plane 
for  every  marine  feature  at  each  individual  locality,  absolutely  without  regard  to  other 
localities  and  without  regard  to  any  presupposed  altitudes  of  such  water  planes. 

6.  In  making  the  foregoing  determination  of  possible  ranges  of  water  planes, 
give  full  consideration  to  every  marine  feature,  whether  weakly  or  strongly  developed. 
Omission  of  any  feature  deemed  unimportant  by  the  investigator  introduces  into  the 
analysis  the  personal  and  subjective  element,  prejudges  the  conclusion,  and  is 
almost  sure  to  falsify  the  result.  It  is  well  known  that  the  same  shore  feature  may 
be  i)oorly  developed  in  one  place  and  strongly  developed  in  another. 

7.  Correlate  the  ranges  of  water  planes  thus  determined,  rather  than  the  elevations 
of  the  terraces  and  other  marine  forms.  Unless  the  possible  ranges  of  water  planes, 
rather  than  the  actual  elevations  of  marine  features,  are  correlated,  the  result  will 
not  represent  full  consideration  of  all  the  possibilities  of  the  case  and  may  seriously 
falsify  the  conclusions. 

8.  The  correlation  of  water  planes  envisaged  above  is  to  be  made  on  any  one  of 
several  principles: 

(а)  Continuity  of  planes.  Unfortunately,  except  in  special  cases  or  for  limited 
areas,  a  given  water  plane  cannot  be  continuously  traced  for  great  distances,  because 
the  marine  features  from  which  the  range  of  the  water  plane  is  calculated  are  them¬ 
selves  fragmentary  and  widely  dispersed. 

(б)  Identity  of  elevations.  If  the  possible  ranges  of  water  planes  appear  sub¬ 
stantially  identical  over  a  great  expanse  of  territory,  as  shown  in  Figure  5,  differential 
warping  would  appear  to  be  eliminated  and  the  probable  interpretations  reduced 
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to  two:  eustatic  changes  in  sea  level  or  uniform  movement  of  a  large  block  of  the 
earth’s  crust. 

(c)  Regularity  of  spacing.  The  possible  ranges  of  water  planes  may  show 
regularity  of  spacing,  involving  identity  of  spacing  without  identity  of  elevation, 

-I . F-t-l-V-+ . . 

Fig.  6 — Correlation  of  ranges  of  water  planes  suggesting  eustatic  drop  of  sea  level  followed  by 
upwarping  of  the  land. 
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Fig.  7 — Correlation  of  ranges  of  water  planes  suggesting  differential  upwarpings  of  the  land  without 
evidence  of  eustatic  changes  of  sea  level. 

as  in  Figure  6.  In  this  case  differential  warping  would  appear  to  be  demonstrated, 
preceded  by  eustatic  shifts  of  sea  level  or  the  uniform  movement  of  a  large  crustal 
block. 

On  the  other  hand,  the  regularity  of  spacing  may  occur  without  either  identity 
of  spacing  or  identity  of  elevation,  as  shown  in  Figure  7.  In  this  case  eustatic 
shifts  of  sea  level  would  appear  to  be  eliminated  or  rendered  indeterminate,  while 
differential  warping  would  be  demonstrated. 

(d)  Irregularity  of  spacing,  defying  analysis,  may  be  the  ultimate  result.  In 
this  case  it  will  be  difficult  to  eliminate  with  certainty  any  one  of  the  four  working 
hypotheses  mentioned  above,  yet  equally  difficult  to  prove  the  validity  of  any  one. 

III.  Attitude  of  Ancient  Shore  Lines 

With  resfiect  to  the  third  and  incidental  object  of  the  reconnaissance,  it  is  too 
early  as  yet  to  give  an  answer  to  the  disputed  question  as  to  the  attitude,  horizontal 
or  inclined,  of  the  ancient  shore  lines  found  along  the  Atlantic  coast  of  North  America. 
.\t  present  all  that  can  be  said  with  assurance  is  that  the  studies  thus  far  made  by 
different  observers  do  not  appear  to  us  conclusive  as  to  the  validity  of  any  theor>- 
respecting  correlation  and  attitude  of  ancient  marine  levels  in  America.  In  our 
opinion  the  question  is  still  an  open  one. 
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TWENTY-EIGHTH  ANNUAL  MEETING  OF  THE 
ASSOCIATION  OF  AMERICAN  GEOGRAPHERS 

''  f  ''HE  Association  of  American  Geographers  met  at  Ypsilanti,  Mich.,  on  De- 
I  cember  30,  31,  1931,  and  January  l,  1932,  for  its  twenty-eighth  annual 
^  meeting.  The  sessions  were  held  in  the  Charles  McKenny  Hall  of  the 
Michi)(an  State  Normal  College,  with  Dr.  Isaiah  Bowman,  President  of  the  Associa¬ 
tion  for  1931,  in  the  chair.  On  December  30  the  members  of  the  Association  and 
others  in  attendance  were  guests  of  the  Regents  of  the  University  of  Michigan  at  a 
luncheon  given  in  the  Women’s  League  Building  at  the  University  of  Michigan, 
.\nn  .\rbor.  During  the  afternoon  they  visited  the  University  Library,  the  W’illiam 
L.  Clements  Library,  and  the  Department  of  Geography.  An  evening  reception 
was  held  by  the  Faculty  of  the  Michigan  State  Normal  College  on  December  30, 
and  a  luncheon  was  given  by  the  College  on  the  following  day.  Those  in  attendance 
at  the  annual  dinner  had  the  pleasure  of  hearing  an  announcement  of  the  award  to 
Professor  Mark  Jefferson,  head  of  the  department  of  geography  of  the  Michigan 
State  Normal  College,  of  the  Helen  Culver  Gold  Medal  of  the  Geographic  Society 
of  Chicago  and  also  of  witnessing  the  presentation  to  Professor  Jefferson  of  the 
Cullum  Geographical  Medal  of  the  American  Geographical  Society  (see  Geogr.  Rev., 
\'ol.  22,  1932,  pp.  143-144  and  p.  305).  Professor  C.  F.  Brooks  read  a  memorial 
tribute  to  the  late  Professor  R.  DeC.  Ward. 

.\n  unusually  comprehensive  exhibit  of  maps  w'as  held.  Recent  topographic 
sheets,  as  well  as  a  few  special  maps  illustrating  mining  districts,  land  classification, 
and  glaciation,  were  exhibited  by  the  U.  S.  Geological  Survey.  The  work  of  the 
U.  S.  Coast  and  Geodetic  Survey  was  represented  by  maps  showing  not  only  the 
routine  activities  of  that  organization  but  also  recent  progress  in  wire  drag  sounding 
and  echo  sounding  and  in  the  making  of  air  strip  maps.  Dr.  O.  E.  Baker  of  the 
r.  S.  Department  of  Agriculture  exhibited  maps  illustrating  recent  trends  in  agri¬ 
cultural  land  utilization  in  the  United  States.  Maps  illustrating  research  in  the 
geography  of  the  polar  regions  and  of  Hispanic  America  were  exhibited  by  the 
.American  Geographical  Society,  together  with  sheets  from  the  forthcoming  ‘‘.Atlas 
of  the  Historical  Geography  of  the  United  States”  to  be  published  jointly  by  the 
Carnegie  Institution  of  Washington  and  the  American  Geographical  Society.  Pro¬ 
fessor  L.  C.  Karpinski  of  the  University  of  Michigan  had  on  display  a  selection  of 
seventeenth,  eighteenth,  and  early  nineteenth  century  maps  as  well  as  of  German 
and  .Austrian  atlases  from  his  extensive  private  collection,  and  Professor  D.  H. 
Davis  of  the  University  of  Michigan  exhibited  a  series  of  large  unpublished  dot  maps 
showing  the  population  of  Minnesota  for  every  federal  census  year. 

Announcement  was  made  of  the  election  of  the  following  officers  for  1932;  O.  E. 
Baker,  president;  W’.  H.  Haas,  vice-president;  R.  S.  Platt,  treasurer;  F.  E.  Williams, 
secretary;  Derwent  Whittlesey,  councilor  for  three  years. 

Fifty-five  papers,  including  the  presidential  address,  were  read,  twenty-four  of 
which  were  ‘‘introduced"  papers  by  non-members.  In  order  that  the  unusually 
long  program  might  be  completed  in  seasonable  time,  one  of  the  sessions,  that  of 
L)eceml)er  31,  was  broken  into  two  sections  which  met  concurrently. 

Historical  Geography 

Nine  of  the  papers  dealt  with  historical  topics.  Several  members  of  the  associa¬ 
tion  have  had  a  part  in  the  preparation  of  the  Congressional  memorial  atlas  to 
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George  Washington  to  be  published  under  the  editorship  of  Colonel  Lawrenct 
Martin  in  connection  with  the  bicentennial  celebrations  of  1932.  A.  P.  Brigham 
discussed  “Washington’s  Journeys  in  New  York”  north  of  Newburgh  during  1782 
and  1783.  Guy-Harold  Smith  told  of  "Washington’s  Camp  Sites  on  the  Ohio  River" 
in  the  course  of  an  expedition  from  Fort  Pitt  to  the  mouth  of  the  Kanawha  and  back 
in  1770.  “Washington’s  Only  Journey  Outside  of  Continental  North  America," 
a  trip  to  the  Barbados  in  1751-1752,  was  narrated  by  R.  H.  Whitbeck. 

J.  K.  W^right  described  the  forthcoming  “Atlas  of  the  Historical  Geography  of 
the  United  States,’’  mentioned  above.  This  atlas  will  be  the  most  comprehensive 
work  of  its  kind  that  has  yet  appeared  for  American  history.  L.  C.  Karpinski  (in¬ 
troduced)  discussed  “Significant  Maps  of  Michigan’’  dating  from  the  seventeenth, 
eighteenth,  and  early  nineteenth  centuries.  These  maps  are  reproduced  in  Professor 
Karpinski’s  atlas  of  reproductions  of  early  maps  of  the  Great  Lakes  and  Michigan 
recently  published  by  the  Michigan  State  Historical  Commission. 

Four  papers  were  devoted  to  the  history  of  geography  and  exploration.  Margaret 
1.  Fead  (introduced)  outlined  “The  Development  of  the  Cartographical  Representa¬ 
tion  of  Cities’’  from  the  time  of  the  Babylonians  to  the  present.  “Research  by 
American  Geographers  Since  1900’’  was  discussed  by  A.  P.  Brigham.  Twenty-two 
government  bureaus  are  now  producing  maps,  and  114  doctoral  dissertations  in 
geography  had  been  submitted  before  1930  in  the  following  universities:  Clark  37 
(1922-1931),  Chicago  27,  Wisconsin  18,  Cornell  11,  Michigan  6,  Columbia  6,  Har¬ 
vard  5,  California  4.  W.  H.  Hobbs,  in  a  {>aper  on  “W’ilkes  Land  Rediscovered" 
read  by  Frank  Leverett,  called  attention  to  Lieutenant  Charles  Wilkes’s  priority 
over  d’Urville  in  the  sighting  of  the  Antarctic  coast  in  1840,  owing  to  the  failure 
of  the  latter  to  drop  a  day  on  crossing  the  i8oth  meridian.  Professor  Hobbs  pointed 
out  the  substantial  confirmation  of  Wilkes’s  discoveries  by  the  Mawson  expedition 
of  1929-1930  and  1930-1931.  The  most  recent  discoveries  in  the  Antarctic  were 
analyzed  by  W.  L.  G.  Joerg,  “The  New  Era  of  Antarctic  Exploration,  1928-1931: 
A  Summary  of  Results.’’  Results  were  summarized  on  a  series  of  maps  showing 
routes,  limits  of  land  areas  explored,  and  soundings  made. 

Surveying  and  Cartcxjraphy 

Map  making  on  the  basis  of  airplane  photographs  was  the  subject  of  three  papers. 
C.  H.  Birdseye,  “Aerial  Stereographic  Mapping,”  described  various  types  of  cameras 
and  automatic  plotting  instruments.  O.  M.  Miller  (introduced),  in  a  paper  entitled 
“.\n  Experimental  Survey  by  Oblique  Aerial  Photography,”  told  of  an  aerial  8ur\ey 
carried  out  under  his  direction  in  northern  Labrador  during  the  summer  of  1931  as 
part  of  the  program  of  the  Grenfell-Forbes  expedition  {Geogr.  Rev.,  Vol.  22,  1932, 
pp.  30-60)  and  described  the  method  devised  by  him  whereby  oblique  photographs 
taken  from  the  air  may  be  used  as  the  basis  for  the  construction  of  maps.  K.  C. 
McMurry  outlined  the  use  and  value  of  aerial  photographs  in  land  classification, 
particularly  in  the  making  of  an  inventory  of  the  wild  lands  of  northern  Michigan 
(“An  Interpretation  of  Some  Airplane  Photographs  of  Isle  Royale”). 

“Recent  Advances  in  Coast  and  Geodetic  Survey  Methods”  were  sketched 
by  R.  S.  Patton.  .Attention  was  directed  to  progress  in  methods  of  sounding,  radio 
acoustic  range-finding,  aerial  photography,  geodetic  work,  surveys  of  tides  and  cur¬ 
rents,  seismology,  and  the  compilation  of  airway  maps.  R.  R.  Platt  told  of  “.Ad¬ 
ventures  in  Map  Making”  in  the  course  of  his  work  upon  the  Millionth  Map  of 
Hispanic  America  being  prepared  under  his  direction  at  the  American  Geographical 
Society.  Adventures  spring  from  the  occasional  discovery  of  important  material 
in  altogether  unexpected  sources.  Maps  printed  on  certain  issues  of  postage  stamps 
were  described  by  Guy-Harold  Smith,  “Cartography  in  Philately.”  Other  papers 
on  special  techniques  of  cartographic  representation  will  be  mentioned  below. 
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Physiography 

As  at  the  meeting  in  Worcester  the  year  before,  physiography  was  well  repre¬ 
sented  on  the  program.  W.  W.  Atwood,  “Regional  Physiography,”  stressed  the 
need  for  further  research  directed  toward  the  correlation  of  local  physiographic 
studies  and  illustrated  his  point  by  examples  drawn  from  the  Rocky  Mountain 
region.  F.  J.  Wright,  “Harrisburg  Erosion  in  the  Older  Appalachians,”  correlated 
the  peneplains  found  at  widely  separated  localities  within  the  Appalachian  mountain 
area  with  the  Harrisburg  peneplain  of  the  great  Appalachian  Valley.  W.  R.  Atwood 
(introduced)  threw  “New  Light  on  the  Physiographic  History  of  Mount  Mazama, 
Crater  Lake  National  Park.”  Glacial  striae  and  sheets  of  till  interspersed  between 
volcanic  materials  give  evidence  of  at  least  three  successive  glacial  advances  down 
the  slope  of  the  former  volcano  now  represented  by  the  caldera  of  Crater  Lake.  S.  S. 
Van  Valkenburg,  in  “Morphological  Observations  on  Young  Mountains,”  ascribed 
the  origin  of  the  longitudinal  valleys  of  northern  Italy  to  anticlinal  warping  with 
subsequent  longitudinal  sinking  along  the  centers  of  the  anticlines.  Two  papers 
dealt  with  glaciers.  W.  O.  Field,  Jr.  (introduced)  traced  from  a  series  of  photographs 
made  at  intervals  over  a  period  of  twenty-six  years  the  advances  and  retreats  of  “The 
Glaciers  of  Northern  Prince  William  Sound.”  Between  1910  and  1930  most  of  the 
glaciers  had  made  considerable  retreats.  R.  K.  Belknap  (introduced),  “Processes 
.\ssociated  with  Glaciers,”  reported  on  a  visit  to  Norwegian  and  Swiss  glaciers  in 
the  summer  of  1931  for  the  particular  purpose  of  studying  the  processes  involved 
in  the  formation  of  matterhoms.  The  results  of  a  quantitative  study  in  physio¬ 
graphic  mechanics  were  presented  by  J.  B.  Leighly  in  a  paper  entitled  “Toward  a 
Theory  of  the  Morphological  Significance  of  Turbulence  in  the  Flow  of  Water  in 
Streams.”  The  more  turbulent  reaches  of  a  stream  carry  the  greatest  quantity  of 
material  in  suspension.  An  ingenious  method  was  worked  out  for  determining  the 
relative  intensity  of  turbulence  in  different  parts  of  stream  beds.  Collier  Cobb  spoke 
on  “Present  Uses  of  Eolian  Sands  and  Loessal  Soils  in  the  Mississippi  Basin.” 

Climatology  and  Oceanography 

C.  W.  Thomthwaite  (introduced),  in  “The  Climates  of  the  World,”  presented  a 
climatic  world  map  constructed  according  to  the  principles  elaborated  in  his  map 
of  the  climates  of  North  America  {Geogr.  Rev.,  Vol.  21,  1931,  pp.  633-655).  J.  K. 
Rose  (introduced)  discussed  “The  Effects  of  Climate  Upon  Corn  Yields  in  the  Chief 
Corn-(»rowing  Areas”  on  the  basis  of  the  correlation  by  graphic  methods  of  rainfall, 
temperature,  and  yields.  C.  W.  Thomthwaite  reported  for  A.  E.  Waller  on  the 
original  and  distinctive  work  of  Professors  P.  B.  Sears  and  Waller  on  “Fossil  Pollen 
Evidence  of  Climatic  Changes  in  the  United  States.”  Analysis  of  pollen  deposited 
in  peat  bogs  gives  evidence  of  former  plant  successions  and  thereby  of  climatic 
change.  In  discussing  “The  Measurement,  Geographic  Distribution,  and  Climatic 
Relationships  of  Mental  Activity”  Ellsw’orth  Huntington  chose  as  a  measure  of 
mental  activity  statistics  of  patents,  of  illiteracy,  and  of  the  accuracy  of  ages  as 
reported  to  census  takers.  P.  E.  Church  (intrcxluced)  reported  on  “Surface  Tem¬ 
peratures  of  the  Temjjerate  North  Atlantic  West  of  the  6oth  Meridian  ”  as  determined 
by  thermographic  records  (see  pp.  286-293). 

POPLXATION 

Four  papers  dealt  with  questions  of  population  and  settlement.  Conclusions 
drawn  from  statistical  studies  of  population  w’ere  presented  by  R.  E.  Dickinson  and 
R.  S.  .Atwood  (both  intrcxluced).  The  former,  discussing  “Some  New  Features  of 
the  Growth  and  Distribution  of  Population  in  England  and  Wales,”  pointed  to  shifts 
in  population  explained  by  decentralization  in  industry’  in  the  north  and  by  the 
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grou-th  of  new  industries  and  new  industrial  centers,  particularly  in  the  south 
(see  pp.  279-285).  R.  S.  Atwood  outlined  "  Population  Changes  in  Florida  from  1920 
to  1930,"  more  particularly  with  reference  to  farm  population,  which  has  been  link 
affected  by  the  transient  winter  migration  and  the  real  estate  boom  and  its  aftermath 
F.  G.  Stilgenbauer  (introduced),  “Cartography  and  the  New  Population  Map  of  the 
United  States,”  showed  a  map  compiled  by  him  from  the  1930  census  reports 
George  B.  Cressey  (introduced),  “Why  Shanghai?,”  described  the  population,  com¬ 
merce,  industries,  and  cultural  aspects  of  China’s  main  port. 

Studies  of  Pioneer  Settlement 

The  presidential  address  by  Isaiah  Bowman,  on  the  subject  of  “  Pioneer  Settle¬ 
ment,”  to  be  printed  in  the  Anna/5  of  the  Association,  outlined  the  ideas  that  underlie 
the  plan  of  cooperative  research  in  this  field  which  is  supp>orted  by  the  Social  Science 
Research  Council  and  the  American  Geographical  Society.  Eugene  V’an  Cleef 
discussed  “  Pioneer  Settlement  in  the  Baltic  Countries,”  particularly  Finland,  and 
pointed  out  that  Finnish  settlements  in  America  are  often  characterized  by  land¬ 
scapes  remarkably  like  those  of  Finland  itself. 

Region.\l  Geogr.xphv 

Four  papers  dealt  in  a  broad  way  with  large  regions.  Helen  M.  Strong,  in 
describing  “The  Proposed  Inter- American  Highway  Through  Central  America: 
Significance  of  Adjustment  to  and  Utilization  of  Physical  Resources,”  gave  a  clear 
analysis  of  the  geography  of  the  regions  tributary  to  the  proposed  route.  In  a  paper 
on  “The  Geographic  Regions  of  Wisconsin,”  Loyal  Durand  (introduced)  outlined 
twenty-two  regions  each  with  similar  natural  and  cultural  landscapes.  Preston 
E.  James  gave  a  “Geographic  Interpretation  of  the  Coffee  Lands  of  Middle  Brazil" 
(see  pp.  225-244).  Under  the  title  “  Place,  Period,  and  People  in  Jamaica,”  R.  H. 
Whitbeck  cited  statistics  bearing  witness  to  the  decline  of  the  sugar  plantations 
and  rise  of  the  banana  industry. 


Field  Studies 

Detailed  field  studies  were  represented  by  seven  papers.  Robert  S.  Platt  inter¬ 
preted  the  “Copper  Mining  Pattern  of  Terrene  Occupancy  in  the  South  Range, 
Keweenaw  Peninsula,  Michigan.”  G.  T.  Trewartha,  “The  Prairie  du  Chien  Ter¬ 
race:  Geography  of  a  Confluence  Site,”  traced  the  history  of  a  typical  river  town 
on  the  upper  Mississippi  as  it  has  been  reflected  in  the  changing  physical  and  topo¬ 
graphic  aspects  of  the  locality.  G.  D.  Hubbard  explained  the  distribution  of  settle¬ 
ments  in  relation  to  physical  features  in  a  paper  on  the  “Geography  of  Residence 
in  the  Fiord  Areas  of  Norw'ay,”  R.  E.  Murphy  (introduced)  described  settlement  in 
“A  Coal  Mining  Valley  in  the  Deeply  Dissected  Plateau  Country  of  Southern  West 
Virginia.”  R.  B.  Hall’s  paper  on  “Settlement  in  the  Yamato  Basin”  dealt  with  an 
area  that  constitutes  a  vast  paddy  field — one  of  the  most  densely  peopled  parts  of 
Japan  and  the  cradle  of  Japanese  civilization.  Stanley  D.  Dodge  spoke  on  “Roads 
in  Relation  to  the  Economic  Domain  of  an  Urban  Center,”  drawing  illustrations 
from  the  vicinity  of  Princeton,  111.  S.  P.  Poole  (introduced)  described  “Human 
Adjustments  in  the  Chama  River  Valley  of  the  Venezuelan  Andes.” 

Economic  Geography 

Of  seven  papers  dealing  more  or  less  exclusively  with  economic  geography,  five 
had  to  do  with  questions  of  agriculture  and  land  utilization. 

“  Regional  Shifts  in  Land  Utilization  as  Shown  by  the  1930  Census”  were  outlined 
by  O.  E.  Baker.  W  hile  crop  acreage  has  been  more  or  less  stationary  since  I9*9i 
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considering  the  United  States  as  a  whole,  there  has  been  a  great  decrease  east  of  the 
Mississippi.  Production  per  acre  has  risen  notably  since  the  World  War.  The  rate 
i  of  gain  in  consumption  will  presumably  decline  as  a  stationary  population  is  ap- 
'  proached  about  i960.  The  future  will  probably  bring  a  concentration  of  prosperous 
farming  on  the  more  fertile,  level  lands  and  permanent  and  progressive  poverty 
j  for  those  farmers  who  continue  to  cling  to  the  poorer  lands.  J.  S.  Gibson  (introduced) 
discussed  the  “Distribution  of  Tobacco  Acreage  in  Kentucky,”  S.  N.  Dicken  (intro¬ 
duced)  “A  Dry  Farming  Area  in  the  San  Joaquin  Valley,  California”  (published  in 
Econ.  Geogr.,  Vol.  8,  1932,  pp.  94-99),  and  A.  M.  Seeman  (introduced)  “The  Geo- 
i  nomics  of  the  Proposed  Columbia  Basin  Irrigation  Project.”  L.  R.  Schoenmann 
!  (introduced)  read  a  paper  on  “Planning  for  Land  Use  in  Northern  Michigan” 

]  illustrated  by  a  series  of  maps  of  soils,  vegetation,  and  land  classification  based  on 
,  fieldwork  carried  out  by  the  University  of  Michigan  in  cooperation  with  the  state 
government.  Henry  M.  Leppard  (introduced)  described  the  agricultural  geography 
\  of  “The  Carse  of  Gowrie,”  a  rich  alluvial  lowland  lying  along  the  north  bank  of 
!  the  Tay  f)etween  Perth  and  Dundee. 

I  Other  phases  of  economic  geography  were  touched  on  by  H.  M.  Kendall  (intro- 
i  duced)  in  “Fairs  and  Markets  in  the  Department  of  Gers,  France,”  and  by  J.  O. 

'  Veatch  (introduced)  in  “The  Soil  Factor  in  the  Geography  of  Lakes,”  which  made 
I  clear  the  importance  of  lake  bottom  soils  in  the  growth  of  aquatic  plants  for.  the 
i  support  of  fish  and  aquatic  mammals. 

! 

I  Political  Geography 

[ 

■  Three  papers  were  on  questions  of  political  geography.  S.  W\  Boggs  discussed 
I  “Boundary  Functions  and  the  Principles  of  Boundary  Making.”  He  stressed  the 

j  need  for  a  classification  of  boundaries  according  to  functions  and  suggested  that  it 
I  might  often  be  better  to  modify  these  functions  rather  than  to  change  a  boundary 
;  itself.  Derwent  Whittlesey  in  a  paper  entitled  “Trans- Pyrenean  Spain”  noted 
I  the  opposite  trends  of  a  small  Pyrenean  valley,  the  Val  d’Aran,  lying  politically 
on  the  Spanish  side  of  the  border  but  physically  facing  France.  S.  S.  Visher,  “Gen- 
[  eralizations  as  to  Territorial  Expansion,”  stated  ten  broad  principles  of  national 
I  territorial  expansion  as  deduced  from  numerous  examples. 
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The  December  Meeting.  The  regular  monthly  meeting  of  the  American  Geo¬ 
graphical  Society  was  held  on  December  22,  1931,  at  the  Engineering  Societies' 
Building,  29  West  39th  Street,  President  Finley  in  the  chair.  Mr.  Robert  Shippee 
and  Lieutenant  George  R.  Johnson  addressed  the  Society  on  the  Shippee-Johnson 
Peruvian  Expedition.  The  expedition  had  recently  returned  from  eight  months' 
aerial  exploration  in  Peru,  among  the  important  achievements  of  which  were  the 
discovery  of  a  great  wall  in  the  Santa  Valley,  hitherto  unknown  to  archeologists, 
and  a  special  study  of  the  little-known  communities  on  the  floor  of  the  deep  gorge 
of  the  Colca  River.  The  former  was  described  in  the  January  number  of  the  Geo¬ 
graphical  Review,  and  an  account  of  the  latter  will  appear  in  a  forthcoming  number. 
Some  of  the  most  striking  of  the  motion  pictures  were  shown. 

The  January  Meeting.  The  Annual  Meeting  of  the  Society  was  held  on  January- 
22,  1932,  at  the  Engineering  Societies’  Building,  29  West  39th  Street,  President 
Finley  presiding.  After  the  reading  of  the  Annual  Report  (printed  below)  and  the 
election  of  officers  for  1932  the  Cullum  Geographical  Medal  was  presented  to  Mr. 
Bertram  Thomas  (see  below),  after  which  he  addressed  the  Society  on  his  crossing 
of  the  Rub'  al  Khali  or  Empty  Quarter  of  Arabia.  In  introducing  Mr.  Thomas, 
President  Finley  referred  to  the  high  opinion  expressed  by  explorers  and  scientists 
of  Mr.  Thomas’  great  exploit  carried  out  with  the  aid  of  natives  and  a  camel  caravan 
in  the  winter  of  1930-1931. 

The  February  Meeting.  The  regular  monthly  meeting  of  the  Society  was  held 
on  February  23,  1932,  at  the  Engineering  Societies’  Building,  29  West  39th  Street, 
President  Finley  in  the  chair.  Dr.  .Alexander  Forbes  of  Harvard  University  delivered 
a  lecture  on  "An  Aerial  Exploration  of  Northern  Labrador.’’  Dr.  Forbes  was  the 
leader  of  the  Grenfell-Forbes  Expedition  to  Northern  Labrador,  June-September, 

1931 ,  under  the  auspices  of  the  American  Geographical  Society.  The  principal  object 
of  the  expedition  was  the  mapping  of  the  Tomgat  Mountains  of  northern  Labrador 
by  a  method  devised  by  Mr.  O.  M.  Miller  of  the  Society’s  staff.  The  Tomgat 
Mountains,  which  rise  precipitously  from  the  sea  to  a  height  of  nearly  five  thousand 
feet,  had  not  been  previously  explored  except  along  the  coast.  A  selection  of  the 
striking  aerial  photographs,  some  of  which  appeared  in  the  January'  number  of  the 
Geographical  Review,  was  shown. 

Elections  of  Honorary  Members.  Miss  Louise  A.  Boyd  of  San  Francisco  was 
elected  to  Honorary  Membership  at  the  regular  monthly  meeting  of  the  Society  held 
in  December,  1931.  The  election  is  in  recognition  of  her  geographical  work  in  the 
.Arctic. 

Field-Marshal  Lord  .Allenby  of  Megiddo  and  Felixstowe,  the  conqueror  of 
the  Holy  Land,  was  elected  to  Honorary  Membership  of  the  Society  at  the  January  , 

1932,  meeting  of  the  Society. 

Professor  Harry  Clifton  Heaton  of  New  York  University  was  elected  to 
Honorary  Membership  at  the  February,  1932,  meeting  of  the  Society.  Professor 
Heaton  has  just  completed  for  the  Society  the  editing  of  a  translation  of  Medina’s 
work  on  the  discovery  of  the  .Amazon  which  includes  the  little-known  version  of 
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Carbajal's  account  of  Orellana’s  great  voyage  of  1541-1542  (see  Geogr.  Rev.,  Vol.  21, 
1931.  p-  333)- 

Elections  of  Fellows.  .■\t  the  December,  January,  and  February  meetings  of 
the  Society,  President  Finley  presiding,  there  were  presented  with  the  approval  of 
the  Council  the  names  of  145  candidates  who  were  duly  elected  as  Fellows  of  the 
Society. 

Presentation  of  the  CuUum  Geographical  Medal  for  1931  to  Mark  Jefferson. 
Announcement  of  the  award  of  the  Cullum  (Ideographical  Medal  for  1931  to  Mark 
Jefferson  of  the  Michigan  State  Normal  College  at  Ypsilanti,  Mich.,  was  made  in 
the  January  number  of  the  Review.  The  medal  was  presented  to  Professor  Jefferson 
on  December  31,  1931,  on  the  occasion  of  the  twenty-eighth  annual  meeting  of  the 
Association  of  American  Geographers  (see  pp.  299-303),  the  presentation  being 
made  by  Dr.  Isaiah  Bowman,  Director  of  the  American  Geographical  Society. 

Dr.  Bowman,  prefacing  his  remarks  with  the  ancient  and  familiar  text  ‘‘A  man’s 
gift  maketh  room  for  him,  and  bringeth  him  before  great  men,”  spoke  of  Professor 
Jefferson’s  essential  modesty.  “In  an  age  of  unblushing  self-praise  he  stands  out  by 
contrast  with  the  multitude.  His  writings  speak  for  themselves  and  need  no  en¬ 
comium.  They  cover  a  wide  range  of  topics,  to  each  of  which  he  has  applied  a  singu¬ 
larly  original  and  independent  mode  of  thought  and,  as  was  recently  said  of  him, 
‘a  broadly  cultivated  mind.’  No  geographer  is  better  known  to  scholars  in  allied 
fields.  His  ‘Peopling  the  Argentine  Pampa,’  for  instance,  has  affected  the  policies 
of  more  than  one  Latin-American  government. 

"The  Cullum  medal  is  a  work  of  art  as  well  as  a  form  of  recognition.  On  one  side 
it  portrays  a  man  in  a  boat.  He  searches  eagerly  the  unknown  shore  before  him  to 
find  a  landing  place  and  a  way  toward  the  unexplored  interior.  On  the  other  side 
is  a  figure  standing  beside  a  globe  on  which  Jefferson’s  friends  will  observe  with 
approval  a  network  of  meridians  and  parallels  and  the  inscription: 

TO  PROFESSOR  M.4RK  JEFFERSON 
FOR  THE  SAVOR  OF  TRUE  GEOGRAPHY 
IN  HIS  INGENIOUS  AND  FRUITFUL  INQUIRIES 
INTO  man’s  distribution  ON  THE  EARTH 

"On  behalf  of  the  Officers  and  Councilors  of  the  American  (geographical  Society 
it  gives  me  great  pleasure.  Professor  Jefferson,  to  hand  you  the  Cullum  (iold  Medal 
for  1931  and  thus  to  convey  to  you  as  one  who  has  not  sought  honor,  only  toil  in  the 
field  of  scholarship,  a  symbol  of  the  esteem  and  best  wishes  of  your  contemporaries.” 

In  replying  Professor  Jefferson  said  he  was  not  like  Lincoln  Steffen’s  friend  who 
“hated  this  business  of  gratitude.”  He  spoke  with  appreciation  of  the  help  given 
by  the  Society  with  “its  treasures  of  books  and  maps”  to  the  “solitary  worker,” 
such  as  himself  and,  in  referring  in  particular  to  the  distinction,  said  “I  do  not 
think  there  is  any  happiness  greater  than  this,  to  do  work  one  can  do  well  enough 
to  find  appreciation.” 

Presentation  of  the  Cullum  Geographical  Medal  for  1932  to  Bertram  Thomas. 
Presentation  of  the  Cullum  (geographical  Medal  for  1932  awarded  to  Mr.  Bertram 
Thomas  took  place  on  the  occasion  of  the  Annual  Meeting  of  the  Society  on  January 
22.  The  medal  bears  the  inscription: 

TO  BERTRAM  THOMAS 

FIRST  TRAVELER  FROM  THE  WESTERN  WORLD 
TO  CROSS  THE  SANDS  OF  RUB'  AL  KHALI 

Arabia’s  empty  quarter 
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An  appreciation  of  Mr.  Thomas’  great  accomplishment  appears  on  pages  333-335 
of  the  Review,  in  the  form  of  a  notice  of  his  recently  published  book,  “Arabia  Felix." 

ANNUAL  REPORT  OF  THE  COUNCIL 

New  York,  January’  22,  1932 

To  the  Fellows  of  the  Society: 

The  work  of  the  Society  reflects  not  only  our  own  policy  of  giving  chief  attention 
to  research  but  also  the  growing  demands  upon  us  as  our  publications  are  more 
widely  distributed.  In  the  following  record  it  will  also  be  seen  how  substantial 
are  the  contributions  now’  being  made  by  the  Society  to  higher  standards  in  both 
research  and  geographical  education.  The  scope  and  quality  of  some  of  our  work 
are  determined  in  large  part  by  ready  access  to  the  great  collection  of  original  sources 
that  our  specialized  library  contains.  Through  the  Geographical  Review  we  are  able 
periodically  to  bring  to  professional  notice  and  give  wide  distribution  to  both  major 
and  minor  discoveries  and  studies  that  can  be  briefly  reported,  and  our  monographs 
provide  a  means  for  broader  or  fuller  treatment. 

The  Geographical  Review 

The  Society  was  fortunate  in  being  able  to  publish  two  articles  of  universal  interest, 
“Russia  and  the  United  States  in  the  World’s  Wheat  Market”  and  “Agriculture 
in  the  United  States:  A  Comparative  Study  of  Natural  Conditions.”  They  were 
written  by  Dr.  C.  F.  Marbut,  the  distinguished  authority  on  soils.  Among  other 
notew’orthy  articles  published  during  1931  special  mention  should  be  made  of  those 
that  reflect  the  several  programs  of  research  upon  which  the  Society  is  engaged. 
Thus,  an  article  on  settlement  in  Northern  Rhodesia  by  Mr.  H.  C.  Darby  of  the  Uni¬ 
versity  of  Cambridge  is  one  of  a  number  that  deal  with  pioneer  settlement.  In  the 
Hispanic  American  field  Professor  Griffith  Taylor  has  provided  an  analysis  of  present- 
day  conditions  in  the  Sierra  Nevada  de  Santa  Marta  of  Colombia,  w’here  the  range 
from  torrid  to  glacial  zones  is  compressed  w’ithin  narrow  compass.  Dr.  R.  K.  Hall 
has  given  us  a  study  of  rural  settlement  in  Japan.  The  Society’s  program  of  New 
England  studies  is  reflected  in  Mr.  H.  F.  Wilson’s  article  “The  Roads  of  Windsor.’’ 
The  wide  range  of  conditions  in  the  United  States  permits  exploration  still  to  be 
carried  on,  as  shown  in  Mr.  Eldred  D.  Wilson’s  article  describing  newly  explored 
mountains  in  the  V’uma  Desert  which  have  not  appeared  on  earlier  maps.  A  paper 
on  the  Modoc  Lava  Field  in  northern  California  is  a  reconnaissance  study  in  a  little- 
known  part  of  the  United  States. 

We  had  the  privilege  of  publishing  an  article  on  Holland’s  great  reclamation 
project  submitted  to  us  by  Dr.  Jansma,  Secretary  of  the  Zuider  Zee  Board.  Professor 
Umberto  Toschi  of  the  University  of  Bologna  described  for  us  the  V'atican  City  State 
from  the  standpoint  of  political  geography,  and  Dr.  Giotto  Dainelli  analyzed  the 
agricultural  possibilities  of  Italian  Somaliland. 

In  the  field  of  aerial  photography  applied  to  reconnaissance  mapping  we  had  an 
article  by  Major  Cochran- Patrick  on  a  large-scale  undertaking  in  Northern  Rhodesia; 
and  Dr.  Laurence  M.  Gould  gave  us  “Some  Geographical  Results  of  the  Byrd 
.Antarctic  Expedition,”  accompanied  by  an  insert  map  of  the  Queen  Maud  Mountains 
in  color.  The  delineation  of  the  topography  upon  this  map  was  made  possible  by 
the  application  of  a  method  worked  out  over  a  period  of  years  by  Mr.  O.  M.  Miller 
of  the  Society’s  staff  and  described  by  him  under  the  title  “  Planetabling  from  the 
Air.”  Captain  Bartlett’s  East  Greenland  Expedition  of  1930  was  also  reported. 

.\mong  other  papers  special  mention  may  be  made  of  the  Roraima-Duida  report 
by  Mr.  Desmond  Holdridge,  critical  studies  on  the  voyages  of  Columbus  by  Ml 
Glenn  Stewart  and  by  .Mr.  Lucius  Hubbard,  and  a  series  of  technical  papers  such  as 
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Dr.  Thornthwaite's  new  classification  of  climates  on  a  quantitative  basis;  Mr.  Boggs’s 
diagrams  showing  seasonal  variations  in  daylight,  twilight,  and  darkness;  Dr.  Raisz’s 
scheme  of  geographical  symbols;  and,  finally,  a  stimulating  inquiry  into  the  distribu¬ 
tion  of  the  world’s  city  folks  by  Professor  Mark  Jefferson,  recipient  of  the  Society’s 
Cullum  Geographical  Medal  for  1931. 

Millionth  Map  of  Hispanic  America 

Five  new  sheets  of  the  Millionth  Map  were  published  in  1931,  bringing  the  total 
of  published  sheets  to  37.  At  least  16  others  are  to  issue  from  the  press  in  1932. 
Substantial  additions  were  made  to  the  Society’s  large  collection  of  original  surveys 
of  Hispanic  America.  Topographical  surveys  were  received  from  northwestern 
Peru  and  from  petroleum  companies  in  Colombia  and  Venezuela.  Among  the 
latter  may  be  mentioned  a  collection  of  contour  maps  representing  the  whole  of 
the  eastern  border  of  the  Sierra  de  Perij4  and  the  Lake  Maracaibo  basin.  The 
Catalogue  of  Maps  of  Hispanic  America  has  been  finished,  and  the  last  volumes 
will  be  printed  as  soon  as  the  sectional  introductions  are  completed. 

.\tlas  of  the  Historical  Geography  of  the  United  States 

.\nnouncement  was  made  in  the  report  for  last  year  of  an  agreement  concluded 
early  in  1929  between  the  Society  and  the  Carnegie  Institution  of  Washington 
under  the  terms  of  which  the  Society  has  undertaken  the  editing  of  the  "Atlas  of 
the  Historical  Geography  of  the  United  States,”  by  Dr.  C.  O.  Paullin.  The  “Atlas” 
will  be  the  most  comprehensive  work  of  its  sort  that  has  yet  appeared  for  American 
history.  A  considerable  number  of  new  maps  have  been  especially  compiled  for  it 
by  the  staff  of  the  Society.  The  "Atlas”  is  now  in  press  and  will  be  published 
jointly  by  the  Carnegie  Institution  and  the  Society,  probably  early  in  the  summer 
of  1932. 

Pioneer  Settlement 

.\  study  of  pioneer  settlement  was  undertaken  by  the  Society  several  years  ago 
in  cooperation  with  the  Social  Science  Research  Council.  The  latter  organization 
provided  funds  for  the  required  field  studies.  Canada  was  chosen  as  the  area  best 
suited  for  the  first  project,  and  the  work  was  put  in  charge  of  a  specially  organized 
Canadian  Pioneer  Problems  Committee,  Dr.  W.  A.  Mackintosh,  Director,  and 
carried  out  under  the  general  supervision  of  the  Society.  The  committee  has  made 
excellent  progress  and  expects  to  conclude  its  work  in  the  third  field  season,  1932, 
and  to  have  its  reports  completed  by  the  summer  of  1933.  In  addition,  the  Society 
has  furthered  studies  of  modern  colonization  of  the  pioneering  type,  especially  in 
.Manchuria  and  South  Africa.  It  has  prepared  for  publication  a  series  of  some  thirty 
pa|)ers  to  be  published  under  the  title  "  Pioneer  Settlement.”  As  an  introduction 
to  this  volume  and  to  the  studies  under  the  general  plan,  there  was  published  in 
1931  a  book  entitled  "The  Pioneer  Fringe,”  by  Dr.  Isaiah  Bowman.  The  plan 
contemplates  the  continuation  of  studies  over  a  period  of  years  in  order  to  provide 
a  world  view  of  the  fringe  of  settlement  as  it  advances  or  retreats  in  response  to  a 
variety  of  conditions  that  are  being  intensively  studied  on  a  codperative  basis. 

Population  Studies 

.\s  announced  in  the  report  for  1929,  the  Society  is  conducting  a  regional  study 
of  Xew  England.  The  cooperation  of  about  thirty  sociologists,  economists,  histo¬ 
rians,  geographers,  and  men  of  affairs  has  been  secured  toward  the  preparation  of  a 
book,  to  be  published  probably  at  the  close  of  this  year,  in  which  the  problems  of 
New  England  will  be  discussed  from  many  points  of  view.  Most  of  the  manuscript 
IS  now  in  hand,  and  work- is  under  way  on  the  preparation  of  the  maps,  which  will 
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form  a  distinctive  feature  of  the  volume.  Some  of  the  objectives  of  the  project 
are  outlined  in  a  paper  entitled  “  New  England”  which  appeared  in  the  Geographical 
Review  for  July,  1929. 


Coastal  Terrace  Studies 

Thanks  to  the  generosity  of  Count  Costantini  of  Paris  and  Florence,  and  to  the 
cooperation  of  the  Carnegie  Institution  and  Columbia  University,  it  was  possible 
to  make  an  important  study  of  certain  aspects  of  coastal  terrace  physiography  under 
the  leadership  of  Professor  D.  W.  Johnson  of  Columbia  University.  The  field  of 
study  embraced  the  region  from  Rhode  Island  to  Florida  and  around  the  Gulf 
Coast  to  Texas.  It  was  sought  to  determine  the  position  of  the  marine  terraces  and 
other  real  or  supposed  elevated  shore  features,  to  discover  the  reason  for  the  widely 
divergent  views  on  marine  level  correlation,  to  establish  some  general  principles  of 
shore-line  correlation,  and  to  discover  if  possible  whether  the  shore  features  are 
horizontal  or  inclined.  A  critical  paper  on  the  subject  was  presented  by  Professor 
Johnson  to  the  International  Geographical  Congress  in  September,  and  the  founda¬ 
tion  was  laid  for  further  substantial  w'ork.  The  excellent  results  obtained  are  due 
to  the  leadership  supplied  by  Professor  Johnson  and  to  the  good  w’ill  and  technical 
assistance  of  the  cooperating  institutions. 

Basin  Lake  Studies 

With  the  support  of  the  Carnegie  Institution  the  Society  was  able  to  begin  a 
study  of  certain  lake  deposits  and  tree  rings  in  the  Great  Basin  region  under  the 
direction  of  Dr.  Ernst  Antevs.  Owing  to  three  extremely  dry  seasons  the  lakes  of 
the  Great  Basin  have  shrunk  to  an  exceptional  degree,  and  the  flcmrs  of  most  of  them 
are  now  exposed  throughout.  It  was  sought  to  determine  the  nature  of  the  bottom 
deposits  and  how  their  further  study  might  throw  light  upon  the  climatic  changes 
of  the  region  in  the  period  preceding  that  in  which  instrumental  observations  have 
lieen  made  in  the  West.  Professor  Twenhofel  of  Wisconsin  will  make  an  analysis 
of  the  deposits.  A  large  number  of  sections  of  trees  were  obtained  on  the  slopes 
adjacent  to  the  lake  basins.  These  are  now  being  studied  by  Professor  A.  E.  Douglass 
of  Tucson,  and  the  results  will  be  used  for  further  investigation  of  the  climate  of  the 
Great  Basin. 

Drow'ned  Forest  Studies 

A  plan  of  study  of  the  drowned  forests  off  the  coasts  of  New  England  and  the 
Maritime  Provinces  of  Canada  having  been  proposed  by  Professor  J.  W.  Cioldthwait 
of  Dartmouth  College,  the  Society  endorsed  the  plan  and  was  able  to  carry  it  out 
through  the  support  given  by  the  Carnegie  Institution.  The  fieldwork  was  con¬ 
ducted  by  Professor  Charles  J.  Lyon  and  assistants  under  the  supervision  of  Professor 
Goldthw'ait.  Excellent  progress  was  made  in  securing  samples  from  the  principal 
localities  and  in  graphing  the  tree  rings  in  an  effort  to  determine  the  relation  of 
forests  to  changes  in  the  land  or  sea  level.  At  the  same  time  the  material  contributes 
to  the  study  of  climatic  changes  in  postglacial  time.  A  report  on  the  subject  will 
appear  in  the  Geographical  Review  in  due  course. 

Colorado  Delta  Studies 

Since  1929  the  Society  has  been  cooperating  with  the  Carnegie  Institution  of 
Washington  in  a  survey  of  the  delta  of  the  Colorado  River  by  Dr.  Godfrey  Sykes. 
Reports  on  progress  of  the  work  have  appeared  from  time  to  time  in  the  Geographical 
Review  and  in  the  Year  Book  of  the  Carnegie  Institution.  Owing  to  the  unusual 
low-water  conditions  in  the  delta  this  year,  it  has  been  possible  to  examine  areas 
that  had  not  been  accessible  for  a  long  time.  The  semiannual  journeys  for  inspec- 
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tion  and  reading  of  long-period  rain  gauges  have  been  made  as  usual,  and  some 
more  extended  trij)s  along  the  Arizona-Sonora  border  and  into  the  desert  region 
Iving  to  the  eastward  of  the  lower  delta  were  made  in  early  spring  for  the  purpose 
of  investigating  the  track  of  the  great  storm  that  occurred  in  mid-February  and 
brought  a  sharp  flash  flood  into  the  delta.  A  number  of  excellent  air  photographs 
were  obtained.  An  item  on  conditions  in  the  delta  as  reported  by  Dr.  Sykes  appears 
elsewhere  in  this  number  of  the  Review. 

■  Expeditions 

From  time  to  time  the  Society  reports  in  the  Geographical  Review  the  principal 
expeditions  with  which  it  is  associated.  During  the  past  year  we  have  had  the 
good  fortune  to  welcome  to  the  Renew  the  results  of  a  large  number  of  expeditions 
of  high  rank. 

The  Shippee-Johnson  Peruvian  Expedition  brought  back  valuable  as  well  as 
interesting  discoveries  in  the  fields  of  geography  and  archeology  and  greatly  extended 
the  aerial  reconnaissance  of  Peru  that  had  been  begun  by  Lieutenant  Johnson 
several  years  before.  The  enterprise  of  Mr.  Robert  Shippee  and  the  support  he  was 
able  to  obtain  for  the  expedition  made  it  possible  for  the  field  party  to  bring  to  a 
I  conclusion  a  remarkable  piece  of  work,  of  which  the  first  report  is  published  in  the 
January,  1932,  issue  of  the  Review. 

The  Society  was  equally  fortunate  in  being  associated  with  Dr.  Alexander  Forbes 
of  Halyard  University  in  carrying  out  an  exploration  of  the  northern  part  of  the 
i  coast  of  Labrador. .  Well  equipped  with  the  most  modern  apparatus  for  aerial 

^  reconnaissance,  the  expedition  was  able  to  accomplish  a  large  amount  of  work  in 

:  a  remarkably  short  time.  One  of  the  principal  features  of  the  expedition  was  the 

I  application  to  a  new  field  of  the  methcxl  of  reconnaissance  mapping  by  oblique 

aerial  photographs,  which  has  been  developed  in  the  Society’s  School  of  Surveying 
i  and  for  the  application  of  which  Dr.  Forbes  provided  mosf  generously.  Following  a 

i  preliminary  report  by  Dr.  Forbes  there  will  be  in  course  of  time  a  more  detailed 

i  report  on  the  field  methods  employed,  and  a  detailed  map  is  now  in  process  of  con¬ 

struction  from  the  hundreds  of  photographs  brought  back  by  the  expedition. 

Sir  Hubert  Wilkins  carried  out  his  submarine  expedition  in  Arctic  waters  in  the 
!  summer  of  1931,  and  the  results  are  now  being  studied  by  the  four  cooperating  insti- 
i  tutions,  which,  besides  the  ScKiety,  are  the  Woods  Hole  Oceanographic  Institution, 
the  Norwegian  Geophysical  Institute,  and  the  Carnegie  Institution  of  W’ashington. 

I  In  spite  of  many  difficulties  due  to  the  novel  type  of  outfit  necessarily  employed. 
Captain  Wilkins  and  his  associates  were  able  to  secure  results  of  substantial  value. 
It  cannot  be  too  strongly  emphasized  that  some  of  these  results  are  of  fundamental 
imiwrtance  in  oceanography,  geography,  and  geophysics  and  could  not  have  been 
obtained  except  by  means  of  a  submarine.  Progress  was  made  in  the  study  of  ice 
conditions  that  are  of  chief  importance  in  the  further  conduct  of  exploration  of  this 
type. 

Mr.  Lincoln  Ellsworth,  civil  engineer  and  explorer,  whose  work  in  the  Arctic  is 
well  known,  represented  the  Society  on  the  Graf  Zeppelin  Expedition  to  the  Arctic 
in  the  summer  of  1931.  Together  with  the  official  representative  of  the  United 
States  on  the  expedition,  Commander  Edward  H.  Smith,  Mr.  Ellsworth  prepared 
a  report  on  the  work  of  the  expedition,  which  was  published  in  the  January,  1932, 
issue  of  the  Geographical  Review.  Resides  making  a  number  of  new  geographical 
discoveries  and  correcting  the  maps  of  the  Island  groups  over  which  it  traveled, 
the  expedition  brought  back  valuable  information  on  the  state  of  the  ice,  the  air 
currents  and  temperatures,  and  the  value  of  the  airship  in  high  latitude  exploration. 

One  of  the  members  of  the  Department  of  Hispanic  American  Research,  Mr.  V. 
Jwvinsky,  was  given  an  opportunity  through  the  Sikorsky  Aviation  Corporation  to 
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make  a  flight  from  New’  York  to  Santiago,  Chile.  Provided  with  a  camera,  he  was 
able  to  photograph  long  sections  of  the  w’est  coast  of  South  America  as  a  basis  for 
improving  the  Millionth  Map  sheets  of  that  part  of  the  continent.  He  emplo^’cd 
the  method  of  oblique  photography  described  elsewhere  in  this  report. 

The  Sch(X)l  of  Surveying 

In  addition  to  giving  instruction  to  nine  students  in  the  course  of  the  year  the 
Society  answered  a  growing  number  of  requests  for  technical  information.  Instru¬ 
ments  from  the  Society’s  collection  were  lent  to  sev’en  field  parties.  Most  of  the 
research  undertaken  by  the  staff  of  the  School  during  the  year  was  concentrated  in 
developing  a  method  of  reconnaissance  surveying  by  oblique  aerial  photography. 
Thanks  to  the  generosity  of  Dr.  Alexander  Forbes  of  Harvard  University  the  staff 
of  the  Sch<x)l  w’as  enabled  to  plan  and  execute  the  survey  of  northern  Labrador 
undertaken  this  summer  by  the  Grenfell -Forbes  expedition. 

The  Society  has  acquired  a  new  Wild  Universal  Theodolite,  making  a  total  of 
eight  theodolites  of  various  ty'pes  now  in  the  collection,  three  of  them  of  the  Wild 
type. 

The  School  of  Surv’eying  has  been  reorganized  and  will  be  continued  as  a  part  of 
a  larger  Department  of  Technical  Training,  and  Mr.  O.  M.  Miller,  for  the  past  se\en 
years  the  principal  instructor  in  the  School,  becomes  the  head  of  the  new’  department. 

Honors 

The  Charles  P.  Daly  Medal  for  1930  was  presented  to  Dr.  Lauge  Koch  at  the 
American  Legation  at  Copenhagen  on  September  18,  1931,  the  presentation  being 
made  by  Mr.  North  VVinship,  .American  Charge  d’ Affaires. 

Presentation  of  the  Charles  P.  Daly  Medal  for  1931  to  Major  Gunnar  Isachsen 
and  of  the  David  Livingstone  Centenary  Medal  for  1931  to  Captain  Hjalmar  Riiser- 
Larsen  took  place  on  September  30,  1931,  at  the  American  Legation  at  Oslo.  The 
Honorable  Hoffman  Philip,  American  Minister  to  Norway,  made  the  presentations. 

The  Cullum  Geographical  Medal  for  1929  awarded  to  Professor  Jules  Schokalsky 
was  presented  in  September,  1931,  at  a  luncheon  in  Paris  at  w’hich  the  French 
members  of  the  American  Geographical  Society’s  Transcontinental  Excursion  of 
1912  were  hosts. 

The  Cullum  C^graphical  Medal  for  1931  awarded  to  Professor  Mark  Jefferson 
was  presented  on  the  occasion  of  the  annual  meeting  of  the  Association  of  American 
Geographers  at  Ypsilanti,  Mich.;  and  a  report  upon  the  presentation  will  appear 
in  the  issue  of  the  Geographical  Review  for  .April,  1932, 

On  December  22  Miss  Louise  Arner  Boyd  was  elected  an  Honorary  Member  of 
the  Society. 

Gifts 

Miss  Louise  A.  Boyd  has  generously  donated  to  the  photographic  collections  of 
the  Society  tw’o  sets  of  films  and  prints  taken  on  her  several  Arctic  expeditions; 
also  a  set  of  photographs  of  Lapland.  In  addition.  Miss  Boyd  has  deposited  in  the 
Society’s  archives  original  maps  and  other  valuable  documents  bearing  on  the  search 
for  Captain  Roald  .Amundsen  in  1928,  in  which  Miss  Boyd  participated. 

Tw’o  original  maps  show’ing  the  course  of  the  Graf  Zeppelin  on  its  flight  to  Novaya 
Zemlya  and  Franz  Josef  Land  in  the  summer  of  1931  have  been  deposited  with  the 
Society  by  Mr.  Lincoln  Ellsw’orth,  as  well  as  the  log  kept  by  him  during  the  flight.  | 
Mr.  Ellsw’orth  has  also  contributed  to  the  photographic  collections  a  set  of  photo¬ 
graphs  of  the  expedition. 

A  set  of  photographs  of  exceptionally  interesting  pages  of  the  log  of  the  first  voyage 
of  Captain  James  Cook  has  been  presented  to  the  Society  by  Ralph  MilbanLe 
Hudson,  Esq.,  of  England. 
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A  number  of  atlases  and  maps  were  presented  to  the  Society  which  are  included 
i  in  the  report  on  the  library. 

Representation  at  Scientific  Meetings 

s  The  International  Geographical  Congress  met  at  Paris  in  September,  and  two 
official  representatives  of  the  Society,  Dr.  Bowman  and  Mr.  Joerg,  attended  the 
I  sessions  in  this  capacity  and  also  as  official  representatives  of  the  United  States 
I  Government.  The  United  States  is  one  of  the  nations  associated  in  the  International 
I  Geographical  Union,  under  whose  auspices  the  Congress  was  held.  (A  report  on 
the  organization  and  work  of  the  Congress  is  published  in  the  Geographical  Review 
for  January,  1932,  pages  135-140.) 

Five  members  of  the  staff  of  the  Society  attended  the  annual  meeting  of  the 
I  Association  of  American  Geographers  at  Ypsilanti,  December  30-January  i.  A  full 
I  report  of  the  meeting  will  be  published  in  the  April  number  of  the  Geographical  Review. 

I  The  Society  was  also  represented  at  the  annual  meeting  of  the  National  Research 
Council,  the  Social  Science  Research  Council,  the  National  Academy  of  Sciences, 
and  a  number  of  other  organizations  in  whose  work  the  Society  is  participating. 

Library 

.Additions  to  the  library  during  the  year  comprised  784  books,  694  pamphlets, 
1006  volumes  of  periodicals,  2859  maps,  and  57  atlases.  The  collection  now  consists 
of  95.785  volumes  of  books  and  periodicals,  14,81 1  pamphlets,  82,586  maps,  and  1640 
atlases.  Notable  gifts  and  other  acquisitions  were:  “Bilder- Atlas”  presented  by 
Dr.  Ira  S.  Wile;  15  volumes  of  travel  and  a  copy  of  Yield’s  "Topographic  Map  of 
New  York"  ( 1865),  presented  by  Mrs.  M.  S.  During;  a  photostat  copy  of  Lieutenant 
Broughton's  map  of  the  mouth  of  the  Columbia  River  (1792),  the  original  of  which 
was  discovered  in  1929  by  Admiral  H.  P.  Douglas  of  the  British  Admiralty  Office, 
presented  by  Mr.  Homer  D.  Angell,  president  of  the  Trail  Seekers  Council,  Portland, 
Ore.,  at  the  instance  of  Mr.  J.  Neilson  Barry;  161  city  plans  of  the  larger  cities  of  the 
United  States,  presented  by  the  several  city  governments;  collections  of  government 
topographical  and  military  maps  of  Peru,  the  Netherlands,  and  the  Dutch  East 
Indies;  agricultural  atlases  of  Rumania,  Scotland,  and  Ireland;  a  demographic 
atlas  of  Italy;  an  atlas  of  the  Federal  District  of  Mexico;  atlases  of  reproductions 
of  medieval  .Arabic  maps  and  of  early  maps  of  the  United  States. 

Cards  representing  over  7500  items  were  entered  in  the  special  research  catalogue 
(see  .Annual  Report  of  the  Council  for  1926).  The  collection  of  lantern  slides  and 
photographs  was  reorganized  during  the  year  and  classified  according  to  the  system 
of  classification  used  in  the  research  catalogue. 

I  The  library  contributed  material  to  the  Bibliographie  Geographique,  the  List  of 
I  Serial  Publications  of  Foreign  Governments,  and  the  Union  List  of  Serials. 

I  Lecture  Program 

I  During  the  past  year  the  speakers  and  titles  on  the  Society’s  program  have  been 
I*  as  follows:  Captain  Robert  A.  Bartlett,  "The  Land  of  the  Lost  Eskimo”;  Mr. 
I  Carveth  Wells,  "The  Mountains  of  the  Moon”;  Mr.  Upton  Close,  "Folk  Festivals 
1=  of  Pacific  .Asia”;  Dr.  Frank  M.  Chapman,  "Geographical  Problems  of  Bird  Migra- 
tion  and  Distribution”;  Dr.  Gunnar  Horn,  "The  Last  Camp  of  the  Andree  Balloon 
I  Ex[)edition”;  Mr.  Robert  Shippeeand  Lieutenant  George  R.  Johnson,  "TheShippee- 
I  Johnson  Peruvian  Expedition.” 

^  Fellows 

The  number  of  Fellows  at  the  close  of  the  year  was  5606,  of  whom  377  are  Life 
Fellows.  In  addition  there  are  4  Honorary  Members  and  39  Corresponding  Members. 
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Report  of  the  Treasurer  for  1931 

The  Council  has  received  a  report  from  the  Treasurer  giving  a  summary-  of  the 
income  and  expenses  of  the  Society,  and  the  accounts  of  the  Society  have  been 
audited  by  certified  accountants  whose  report  is  on  file  at  the  office  of  the  Society. 

Philip  W,  Henry,  Chairman 

REPORT  OF  THE  SPECIAL  COMMITTEE 

New  York,  January  21,  19^ 

The  committee  appointed  at  the  meeting  of  the  Council  held  on  December  17, 
1931,  to  nominate  officers  for  the  vacancies  to  occur  in  the  Council  in  January,  1932, 
beg  to  nominate  the  following  named  gentlemen  for  the  offices  designated  and  move 
that  the  same  be  approved  and  presented  to  the  Society  for  election  at  its  meeting 
to  be  held  on  January  21,  1932. 


Terms  to  expire  in 


President . John  H.  Finley . 

Vice-President . Philip  VV,  Henry  .  .  .  . 

Domestic  Corresponding  Secretary  .  ,  .  Paul  Tuckerman  .  .  .  . 

Treasurer . Henry  Parish . 

\  Madison  Grant 
I  John  Greenough 

Councilors . {  Roland  L.  Redmond  .  . 

Franklin  D.  Roosevelt 
F.  Trubee  Davison 

W.  Redmond  Cross  1 

Philip  A.  Carroll  }  Committee 

Frank  L.  Polk  J 


January,  1933 
January,  1935 
January,  1935 
January,  1933 


January,  1935 


I 
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NORTH  AMERICA 

Agriculture  in  Southern  California.  The  great  diversity  that  characterues 
Californian  agriculture  dates  from  the  beginning  of  this  century  when  progress 
in  transportation,  refrigeration,  and  marketing  was  accompanied  by  a  great  expan¬ 
sion  of  irrigation.  Between  1900  and  1910  a  million  acres  were  put  under  irrigation 
in  the  state,  and  the  farmer  made  large  shifts  in  his  agriculture.  Still  his  industry 
is  not  stabilized.  Intensive  cultivation  under  irrigation  introduces  problems  un¬ 
known  in  the  earlier  days  of  grazing  and  grain  production,  which  were  much  more 
nearly  self-financed.  The  demand  for  specialty  crops  has  not  increased  as  rapidly 
of  late  as  production;  while  costs  of  bringing  land  into  intensive  use  and  applying 
water  have  greatly  increased.  These  matters,  basic  to  a  study  of  land  utilization  in 
the  state,  are  set  forth  in  "  Economic  Problems  of  California  Agriculture,”  a  report  by 
the  .Agricultural  Experiment  Station  of  the  University  of  California  (Bull.  $04, 
Berkeley.  1930). 

good  illustration  of  shifts  in  and  present  characteristics  of  Californian  agricul¬ 
ture  is  given  in  a  paper  "The  Ventura  Area  of  Southern  California”  (Bull.  Geogr. 
Soc.  of  Phila.,  Vol.  30,  1932,  pp.  26-58),  by  Clifford  M.  Zierer,  author  of  “Migratory 
Beekeepers  of  Southern  California”  in  this  number  of  the  Geographical  Review. 
The  X'entura  area,  2300  square  miles  lying  between  Los  Angeles  and  Santa  Barbara, 
is  divided  into  eight  subregions,  ranging  from  the  highly  productive  Santa  Paula 
horticultural  district  to  the  mountain  watersheds.  The  pastoral  regime  of  the  old 
Spanish  days  remained  little  changed  till  the  late  sixties  when  ranches  were  broken 
up  to  be  put  under  the  plow.  The  ensuing  period  of  extensive  grain  growing  closed 
about  three  decades  ago  with  the  completion  of  railroad  transportation  routes  in 
the  principal  valleys.  Figures  for  1929  show  that  of  the  farm  land  55  per  cent  is 
uncultivated  pasture,  12  per  cent  is  under  beans,  more  than  10  per  cent  under  hay 
and  grain,  and  6  per  cent  under  w’alnuts — most  of  the  remaining  area  being  shared 
by  oranges,  apricots,  sugar  beets,  alfalfa,  lemons,  and  truck  crops  in  the  order  named. 

•A  particular  feature  of  the  agriculture  of  Ventura  County  is  the  production  of 
lima  beans  (Clifford  M.  Zierer:  The  Lima  Bean  Industry  of  the  Southern  California 
Coastal  Region,  Bull.  Geogr.  Soc.  of  Phila.,  Vol.  27,  1929,  pp.  65-86).  The  beans 
are  grown  chiefly  along  the  seaw’ard  margin  of  the  coast  ranges  where  frequent  fogs 
(“linias  will  make  a  crop  out  of  fog”)  and  daily  sea  breezes  moderate  the  heat  and 
dryness  of  the  prolonged  subtropical  summer.  The  acreage  is  constantly  changing — 
giving  way  on  the  better  lands  to  orchard  and  vegetable  crops  and  taking  over  more 
grain  or  ranching  land. 

The  Physiogp’aphy  of  the  Colorado  Delta.  Figures  i  and  2  together  form  an 
almost  complete  panoramic  view  of  the  eastern  margin  of  the  Colorado  Delta  from 
the  region  about  Yuma  down  to  tidewater  and  show  the  present  dispersal  of  water 
and  silt  over  an  area  w’hich  was  formerly  occupied  by  the  main,  and  at  one  time 
navigable,  channel  of  the  river.  They  are  from  a  series  of  aerial  photographs  being 
collected  by  Mr.  Godfrey  Sykes  for  his  Colorado  Delta  study  (see  p.  308).  They 
illustrate  the  difficulties  both  of  travel  and  observation  on  the  ground  in  this  region. 
.Attempts  to  trace  on  the  ground  the  well  defined  pattern  of  abandoned  bends,  loops, 
and  cut-offs  seen  in  Figure  2  met  with  little  success.  Lines  of  vegetation  that  appear 
to  be  continuous  and  prominent  as  seen  from  above  resolve  themselves  into  detached 
and  disconnected  groupings  when  seen  close  at  hand.  Many  of  the  bends  and  loops 
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Fig.  I — Aerial  photograph  taken  from  above  the  partially  constructed  track  of  the  Mexicali  and  Gulf 
Railroad,  a  few  miles  short  of  its  present  termination  at  the  Sonoran  boundary.  The  camera  wai 
directed  towards  the  north  and  shows  the  Colorado  almost  from  the  point  at  which  it  enters  the  delta  a 
few  miles  below  Yuma,  its  deflection  towards  the  west  and  present  diversion  along  the  course  of  a  large 
irrigating  canal  which  it  has  cut  out  and  wrecked,  and  its  final  dispersal  over  a  well  defined  secondary 
deltaic  fan  which  continues  beneath  the  camera  in  a  general  southerly  direction.  The  picture  was  taken 
in  July,  1931. 

differ  only  in  the  color  of  the  sedimentary  matter  with  which  they  have  been  filled, 
and  the  unaided  eye  on  the  ground  is  unable  to  carry  these  slight  differences  of  shade 
across  the  intervening  zone  of  other  deposition;  the  surface  relief,  too,  is  slight  and 
helps  little. 

The  more  recent  photographs  have  been  secured  under  particularly  advantageous 
conditions — at  the  end  of  two  seasons  of  severe  drought  during  which  the  vegetative 
cover  has  been  reduced  (the  subnormal  temperatures  of  the  past  winter  have  also 
contributed  to  this  end)  and  features  customarily  obscured  revealed.  Some  of  the 
effects  of  the  water  shortage  were  described  by  Mr.  Sykes  in  the  October  number  of 
the  Geographical  Review  (Vol.  21 ,  1931.  pp.  666-667).  During  August  and  September 
last  the  Colorado  “  made  history  with  several  successive  low  water  records."  On  one 
occasion  the  discharge  at  Yuma  dropped  to  less  than  200  feet  per  second,  practically 
the  zero  point  for  such  a  river  as  the  Colorado.  In  the  delta,  channels  have  been 
obstructed  and  partially  silted  up;  but  the  greater  physiographic  changes  may  be 
expected  to  follow  the  first  major  floods.  Though  a  series  of  storms  in  southern  and 
central  Arizona  during  February  brought  in  the  aggregate  a  large  quantity  of  water 
to  the  river,  the  increments  have  been  so  timed  that  no  Hood  of  serious  proportions 
has  occurred  as  yet. 

For  a  general  picture  of  “The  Natural  Landscape  of  the  Colorado  Delta"  one  may 
turn  to  a  study  under  this  title  by  Fred  B.  Kniffen  (Lower  California  Studies:  1\, 
Univ.  of  California  Pubis,  in  Geogr.,  Vol.  5,  1932,  pp.  149-244.  See  also  “The  Prim¬ 
itive  Cultural  Landscape  of  the  Colorado  Delta,"  Lower  California  Studies:  III, 
pp.  43-66).  An  analysis  of  the  morphological  elements  of  the  landscape  leads  to 


Fig.  2 — This  view  was  taken  a  year  earlier  than  that  of  Figure  i  ahd  from  a  point  a  few  miles  farther 
west.  The  camera  was  pointed  south,  towards  the  estuary.  It  conveys  a  very  good  idea  of  the  general 
character  of  the  surface  of  the  old  meander  rone  of  the  Colorado,  which  was  last  occupied  by  the  river 
prior  to  1909.  when  it  made  its  great  swing  to  the  west.  Successive  portions  of  this  meander  rone  are 
now  being  invaded  by  great  deltaic  fans  similar  to  that  shown  in  Figure  i,  as  flood  waters  are  again 
showing  a  tendency  to  work  towards  the  east.  For  a  map  see  Godfrey  Sykes;  The  Delta  and  Estuary 
of  the  Colorado  River,  Geop.  Rev.,  Vol.  16,  1936,  map  facing  p.  354. 


the  recognition  of  five  natural  areas — the  desert  mountain  ranges  of  the  Cucopas 
(Cocopahs)  and  the  Sierra  de  las  Pintas,  the  Salton  Sink,  the  analogous  feature  of 
the  Pattie  Basin  containing  the  Laguna  Salada  (compare  the  map  by  Stanley  W. 
Cosby  in  Geogr.  Rev.,  V^ol.  19,  1929,  facing  p.  620),  the  Delta  Cone,  and  the  Gulf 
Plain.  It  is  in  the  last,  where  unchecked  and  uncompensated  tidal  action  has  had 
play,  that  the  greatest  immediate  changes  have  been  produced  by  the  late  drought. 


Complications  in  the  Utilization  of  the  Colorado  River  Water.  The  decision  as 
to  the  just  and  proj)er  utilization  of  the  waters  of  the  Colorado  River  raises  questions 
of  conflicting  claims,  but  so  pressing  is  the  demand  for  the  waters  of  the  river  that 
they  must  be  settled  almost  immediately  on  the  basis  of  the  present  knowledge.  The 
great  Southwest  with  but  one  large  stream  needs  more  water  than  is  found  within 
the  limits  of  the  hydrographic  basin  of  that  stream.  Some  of  the  complications 
of  the  situation  are  dealt  with  in  a  series  of  papers  in  “Colorado  River  Development 
and  Related  Problems,”  edited  by  C.  A.  Dykstra  {Annals  Amer.  Acad,  of  Polit. 
and  Soc.  Set.,  Vol.  148,  Part  II,  1930,  pp.  i-vi  and  1-42). 

The  further  development  of  southern  California  is  conditioned  on  more  water 
(Franklin  Thomas:  Metropolitan  Water  Distribution  in  the  Los  Angeles  Area, 
ibid.,  pp.  6-1 1 ).  This  area  includes  about  20  per  cent  of  the  state’s  habitable  lands, 
controls  but  i  per  cent  of  the  state’s  waters,  and  supports  57  per  cent  of  the  popula¬ 
tion.  The  growth  of  this  section  has  been  rapid  and  it  will  continue  to  the  extent 
made  possible  by  the  available  domestic  water  and  electric  power  supply.  In  the 
face  of  a  future  shortage  of  water,  the  city  of  Los  Angeles  has  made  a  tentative 
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balance  of  the  already  available  waters  between  agriculture  and  other  uses;  but 
with  the  increase  in  population  the  market  gardens  of  the  city  must  be  abandoned 
in  order  to  secure  sufficient  domestic  water.  While  some  of  the  water  used  in  southern 
California  may  be  secured  by  gravity,  a  considerable  part  demands  electric  power 
for  pumping  it  to  usable  levels;  and  thus  power  must  go  along  with  water  as  a 
permanent  demand.  Realizing  the  value  of  some  balance  between  commerce,  manu¬ 
facturing,  and  agriculture,  the  city  has  used  the  surplus  water  from  Owens  River 
for  local  farming  at  low  rates  (E.  F.  Scattergood:  Community  Development  in  the 
5>outhwest  as  Influenced  by  the  Boulder  Canyon  Project,  ibid.,  pp.  1-5).  This 
policy,  the  city  believes,  is  the  cause  of  the  large  increase  in  total  wealth.  Los 
Angeles  is  sharing  her  development  with  the  neighboring  country,  and  the  distribution 
of  the  waters  in  the  area  is  under  the  superv’ision  of  a  board  representing  the  Metro¬ 
politan  Water  District  of  Southern  California  (E.  A.  Bayley:  The  Financial  and 
Topographical  Problems  of  the  Colorado  River  Aqueduct  Project,  ibid.,  pp.  29-35). 

The  International  Water  Commission  has  not  been  able  to  agree  on  the  proper 
proportion  of  the  waters  of  the  Colorado  River  to  be  allotted  to  Mexico.  The  Ameri¬ 
can  members  conclude  that  750,000  acre  feet  should  be  sufficient,  since  at  no  time 
have  the  settlers  south  of  the  boundary  line  used  as  much.  On  the  other  hand, 
the  Mexican  members  of  the  Commission  have  made  a  claim  to  3,600,000  acre  feet, 
which  is  about  one  fourth  the  entire  annual  content  of  the  river  (P.  T.  Homan: 
Economic  Aspects  of  the  Boulder  Dam  Project,  Quart.  Journ.  of  Economics,  Vol.  45, 
1931,  pp.  177-217).  Today  the  irrigation  of  Imperial  Valley  is  effected  by  a  ditch 
from  the  Mexican  part  of  the  river,  and  Mexico  is  allotted  half  the  water  of  the 
irrigation  canal.  The  building  of  an  all-American  canal  to  Imperial  Valley  would 
cancel  this  obligation,  and  the  adjudication  of  this  loss  is  not  easy.  Provisions 
in  the  Colorado  Compact  do  not  specify  the  amount  of  water  to  be  allotted  to 
Mexico  but  do  provide  that  any  allotment  should  be  deducted  equally  from  the 
amounts  designated  to  the  upp>er  and  lower  basins,  that  is  from  each  of  the  two 
7,500,000  allotments. 

Competition  of  power  to  be  generated  at  Hoover  (Boulder)  Dam  with  that  of 
private  power  interests  of  southern  California  raises  another  issue  which,  if  the 
debates  over  the  Muscle  Shoals  project  are  any  criterion,  is  not  going  to  be  settled 
in  any  amicable  spirit.  The  Hoover  Dam  power  delivered  to  Los  Angeles  is  estimated 
at  a  somewhat  lower  rate  than  is  now  being  paid  by  that  city  to  private  power 
companies.  The  distribution  of  Hoover  Dam  power  to  private  companies  as  well 
as  to  the  cities  and  the  potential  increase  in  the  demand  for  power  in  southern 
California  are  offered  in  compensation. 

The  State  of  .Arizona  has  not  signed  the  Colorado  Compact  and  does  not  concur 
with  the  acts  distributing  the  power  and  water  of  the  Colorado  River.  The  Hoover 
Dam  project  reserv’es  for  Arizona  2,800,000  acre  feet  of  Colorado  water  plus  half 
the  surplus  water,  plus  the  entire  supply  of  the  Gila  River;  but  the  state  does  not 
look  with  favor  on  the  sale  of  water  and  power  outside  her  boundaries  without 
recompense.  Although  the  amount  of  water  allotted  to  Arizona  seems  small,  and  is 
likely  to  be  somewhat  depleted  if  the  Mexican  concession  is  increased,  yet  the  state 
needs  little  Colorado  water  since  only  a  limited  area  could  use  Colorado  water 
economically.  The  claim  that  private  jxjwer  companies  would  pay  for  power  sites 
and  yield  royalties  on  water  is  not  so  easily  answered,  but  such  as  is  given  must 
probably  be  based  on  the  position  that  water  is  not  a  commodity  that  can  be  owned. 

All  the  figures  for  the  allocation  of  water  are  based  on  the  average  flow  of  the 
Colorado  River,  and  no  contingency  of  excessively  low  water  stages  is  considered. 
During  the  last  two  years  the  river  has  had  a  very  low  discharge,  so  low  that  Imperial 
N'alley  could  hardly  obtain  a  daily  mean  of  1000  second  feet  while  the  normal  require¬ 
ment  is  above  2500  second  feet.  Even  this  low  amount  came  largely  from  the  Yuma 
project,  and  very  little  from  the  Colorado  River.  Excessive  low-water  seasons  must 
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be  e\|>ected,  and  a  series  of  these  will  inevitably  destroy  the  balance  in  the  allocation 
of  the  water  of  the  river. 

The  delta  of  the  Colorado  River  built  across  the  Gulf  of  California  is  to  a  degree 
a  measure  of  the  silt-bearing  capacity  of  the  river.  Bacon  says  that  the  amount 
of  silt  coming  down  the  river  every  year  is  about  equal  to  the  total  amount  of  material 
exca\ated  by  the  Americans  for  the  Panama  Canal  (J.  L.  Bacon:  Some  Problems 
of  the  Boulder  Canyon-Colorado  River  Development,  Monthly  Weather  Rev.,  Vol. 
>9.  t93t>  PP-  295-297).  The  blocking  of  the  stream  flow  by  a  dam  means  that 
the  reservoir  becomes  a  great  catchment  basin  for  silt.  Published  estimates  of  the 
volume  of  suspended  matter  that  would  be  deposited  annually  in  the  reservoir 
vary  jjreatly  (C.  S.  Howard:  Suspended  Matter  in  the  Colorado  River  in  1925-1928, 
U.  S.  Geol.  Survey  Water-Supply  Paper  6j6B,  1929).  This  is  partly  due  to  the 
brief  period  over  which  the  studies  have  been  made,  coupled  with  the  great  variation 
in  silt-hearing  capacity  of  the  stream  for  the  years  of  the  survey.  One  estimate 
places  the  complete  silting  of  the  Hoover  Dam  reservoir  in  190  years.  The  problem 
w  ill  he  met  by  reserving  a  certain  capacity  of  the  reservoir  for  silt  storage  (6,000,000 
acre  feet  is  suggested)  and  probably  by  building  additional  catchment  basins  up¬ 
stream  from  the  Hoover  Dam  reservoir. 

summary  entitled  “Colorado  River  and  the  Boulder  Canyon  Project:  Historical 
and  Physical  Facts  in  Connection  with  the  Colorado  River  and  Lower  Basin  Develop¬ 
ment"  has  l)een  published  by  the  Colorado  River  Commission  of  the  State  of  Cali¬ 
fornia  (1931).  Robert  M.  Brown 


ASIA 

Shanghai.  “The  knot  at  the  center  of  China’s  tangled  relations  with  Foreign 
Powers."  This  is  the  way  Shanghai  was  described  by  its  municipal  council  seeking 
“some  constructive  plan  or  scheme  for  the  future  of  the  Foreign  Settlement  which, 
while  giving  full  consideration  to  the  aspirations  of  the  Chinese  people,  will  at  the 
same  time  afford  reasonably  adequate  protection  to  the  great  commercial  and 
business  interests  which  have  been  developed  in  Shanghai.”  These  words  are  the 
key  to  the  situation  revealed  in  the  report  of  Mr.  Justice  Feetham,  whose  services 
to  the  Shanghai  council  were  loaned  by  the  South  African  government  (Report  of 
the  lion.  Richard  Feetham  ...  to  the  Shanghai  Municipal  Council,  2  vols., 
Shanghai,  1931). 

Shanghai  with  its  environs  claims  a  population  of  more  than  three  millions  (census 
of  1930),  thus  ranking  as  the  fifth  city  of  the  world  and  the  largest  in  the  Far  East 
(Osaka  has  two  and  a  half  millions).  Nearly  half  the  foreign  trade  of  China  passes 
through  the  port  (in  1930  collecting  48  per  cent  of  the  country’s  total  customs 
revenue,  see  “Shanghai’s  Foreign  Trade — An  Analytical  Study,”  Chinese  Exon. 
Journ.,  Vol.  9,  1931,  pp.  963-981),  and  it  is  China’s  first  industrial  city  and  banking 
and  financial  center.  How  has  this  position  been  attained?  Justice  Feetham’s 
report  stresses  two  factors — the  geographical  and  the  political. 

As  Kol)ert  Fortune  wrote  of  the  old  Chinese  city  in  1843.  Shanghai  is  “the  great 
gate  -  the  principal  entrance  in  fact- — to  the  Chinese  Empire.”  Situated  about 
75  miles  from  the  op>en  sea  and  about  15  miles  from  the  entry  of  the  VVhangpoo  into 
the  Yangtze  estuary,  it  is  the  focus  for  a  drainage  basin  of  750,000  square  miles 
with  a  population  estimated  at  some  1 80,000,000— one  tenth  of  the  world’s  popula¬ 
tion.  Moreover,  because  of  topographic  disabilities  in  North  China  and  water 
connections  with  the  V’angtze,  much  trade  is  drawn  from  this  area.  The  harbor  is 
accessible  to  all  grades  of  shipping,  though  with  the  increase  in  drought  in  late  years 
the  l.irgest  vessels  must  depend  on  the  spring  tides  to  cross  the  Fairy  Flats.  Plans 
for  dredging  a  channel  across  this  notorious  bar  to  the  southern  entrance  of  the 
Yangtze  have  been  made  by  the  Whangpoo  Conserv’ancy  Board,  an  organization 
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of  Chinese  and  foreign  members  for  the  maintenance  and  improvement  of  the  port 
of  Shanghai  (The  Port  of  Shanghai,  Whangpoo  Conservancy  Board,  Genl.  Ser. 
No.  8,  1929). 

Half  the  cotton  spindles  of  China  are  in  Shanghai,  and  the  city  also  has  large 
manufactories  of  silk  and  tobacco  (see  articles  in  Chinese  Econ.  Journ.,  December, 
1931;  also  the  China  Journ.,  May,  1930).  The  reason  for  this  industrial  concentra¬ 
tion,  which  began  only  at  the  end  of  the  last  century,  is  perhaps  a  little  farther 


Fic.  I — Map  showing  the  historical  development  of  the  Foreign  Settlement  and  the  French  Con¬ 
cession  of  Shanghai.  The  External  Roads  Areas,  lying  in  Chinese  municipal  territory,  one  to  the  west, 
the  other  to  the  north  of  the  Foreign  Settlement,  are  not  shown.  Based  in  the  main  on  the  map.  Plan 
No.  I,  in  the  Feetham  report. 


to  seek.  The  city  lies  in  a  remarkably  fertile  cotton  and  silk-producing  region  but 
lacks  other  natural  resources  of  industry.  The  water  supply  is  none  too  good;  and 
the  city,  far  from  any  coal  held,  imports  some  four  million  tons  of  coal  a  year  (Coal 
Supplies  of  Shanghai:  Actual  and  Potential,  Chinese  Econ.  Journ.,  Vol.  6,  1930, 
PP-  195-218).  The  city  stands  on  a  deltaic  soil,  and  the  absence  of  bed  rock  involves 
foundation  problems  in  the  construction  of  large  buildings  and  engineering  works, 
though  there  seems  to  be  relative  freedom  from  earthquake  liability  (G.  B.  Cressey; 
The  Geology  of  Shanghai,  China  Journ.,  Vol.  8,  1928,  pp.  334-345;  Vol.  9,  1928, 
pp.  89-98).  The  great  industrial  asset  of  Shanghai  is  the  labor  supply.  It  is  note¬ 
worthy  that  considerably  more  than  half  of  the  cotton  spindles  of  Shanghai  are 
Japanese-owned;  many  mills  are  branches  of  concerns  in  Japan  that  take  advantage 
of  the  cheap  labor.  With  the  human  element  we  pass  to  the  second  factor  in  the 
growth  of  Shanghai,  described  as  “security,”  which  is  dependent  on  the  presence 
of  the  foreigner  (for  Shanghai's  place  in  the  treaty  pxirts  see  E.  T.  Williams:  The 
Opan  Ports  of  China,  Geogr.  Rev.,  Vol.  9,  1920,  pp.  306-334). 

The  agglomeration  of  Shanghai  comprises  the  Chinese  Municipal  area,  the  Foreign 
Settlement,  the  French  Concession,  and  the  External  Roads  Areas.  The  first,  with 
a  population  of  one  and  two-thirds  millions,  covers  an  area  of  320  square  miles. 
It  is  in  fact  largely  rural  in  population:  the  chief  urban  parts  are  the  old  Chinese 
city,  the  shipping  center  of  Nantao  on  the  left  bank  of  the  Whangpoo  south  of  the 
city,  and  the  industrial  area  of  Chapoi  along  the  Soochow  Creek.  The  Foreign 
Settlement  covers  5504  acres  and  has  a  population  of  about  a  million,  of  whom 
27,000  are  foreigners.  The  French  Concession  covers  2525  acres  and  has  less  than 
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half  a  million  population,  of  whom  12,300  are  foreign.  The  External  Roads  settle¬ 
ment  includes  48  miles  of  roads,  several  parks,  and  not  far  short  of  10,000  foreigners. 
As  a  part  of  the  Chinese  Municipal  area  it  presents  one  of  the  most  thorny  problems 
of  the  city  government.  The  Foreign  Settlement  as  defined  in  l846covered  I38acres, 
intended  for  the  exclusive  use  of  foreigners:  in  1853  only  500  Chinese  were  resident 
therein.  But  with  the  progress  of  the  Taiping  rebellion  crowds  of  refugees  poured 
into  the  city,  and  in  succeeding  troubles  like  sanctuary  has  been  found  there  not 
only  by  the  native  peoples  but  by  their  enterprises  as  well.  All  the  provinces  of 
China  are  represented,  with  natives  of  Kiangsu  and  Chekiang  naturally  in  the  lead. 
In  Shanghai  as  a  whole  the  foreigners  are  distributed  among  50  nationalities,  with 
the  Japanese  by  far  the  most  numerous;  British,  Russians,  and  Americans  come 
next.  The  administration  of  this  cosmopolitan  city  has  been  described  as  “on  the 
whole  the  most  promising  instance  of  international  cobperation  which  the  world 
has  yet  produced”  (Shanghai,  The  Round  Table,  No.  84,  1931,  pp.  738-768);  but 
the  Feetham  report  makes  clear  the  difficulties  in  the  extraordinary  situation. 

Soil  Regions  in  China.  “  In  a  peculiar  sense  China  is  her  agriculture  and  her 
people  are  the  farmers.”  Dr.  John  Lossing  Buck  thus  concludes  his  contribution, 
“Agriculture  and  the  Future  of  China,”  to  the  symposium  of  the  American  Academy 
of  Political  and  Social  Science  on  China  {Annals,  Vol.  152,  Philadelphia,  1930). 
The  “second  necessity” — he  puts  the  human  problem  first — is  intensification  of 
farming,  “both  in  the  cultivation  of  more  intensive  crops,  such  as  tea,  silk,  and 
perhaps  cotton — these,  if  possible,  for  export — and  in  the  use  of  more  intensive 
methods  on  crops  already  grown,  in  order  that  yields  may  be  increased  and  labor 
now  idle  may  be  productively  utilized.”  Among  other  things  this  means  a  scientific 
knowledge  of  the  soils,  so  long  tilled  and  on  the  whole  so  well  tilled  in  this  land  of 
ancient  husbandry.  A  beginning  has  been  made  by  the  creation  of  a  department 
of  soil  survey  in  the  Geological  Survey  of  China.  The  first  bulletin  of  the  survey 
(1931),  appropriately  of  a  broad  nature,  is  by  Dr.  Charles  F.  Shaw  of  the  University 
of  California.  “  The  Soils  of  China”  gives  the  results  of  a  preliminary  reconnaissance 
in  eastern  China  with  a  map  on  a  scale  of  i  :  8,400,000,  on  which  nine  major  soil 
regions  are  distinguished. 

Dr.  Shaw  draws  a  major  pedological  boundary  along  the  Hwai  River,  which  is 
also  clearly  demarcated  as  a  crop  boundary:  to  the  north,  wheat,  kaoliang,  and 
millet;  to  the  south,  rice.  North  of  the  Hwai  the  soils  are  dominantly  calcareous, 
the  rainfall  of  under  25  inches  being  insufficient  to  leach  out  the  lime.  An  example 
is  the  Hrownsoil  Region  of  the  uplands  of  Shantung  with  a  part  of  Hopei  Province 
east  of  Peiping.  South  of  the  Hwai  the  soils  are  noncalcareous.  A  transition  belt  of 
reddish-brown  soils  with  heavy-textured  subsoils  is  designated  the  Claypan  Soil 
Region.  Still  farther  south  beyond  the  middle  Yangtze  a  lateritic  “Redsoil”  has 
developed  under  a  rainfall  exceeding  50  inches  and  semitropical  temperatures.  The 
soils  of  these  three  hilly  regions  have  suffered  severely  from  erosion,  sometimes 
to  the  complete  destruction  of  the  cover.  Cultivation  is  mainly  on  the  alluvial 
soils  of  the  included  valleys. 

Besides  these  areas  of  “primary”  soils  Dr.  Shaw  distinguishes  six  regions  of 
"secondary”  soils.  The  soils  of  the  Middle  Yangtze  Flood  Plain,  of  the  Lower 
Yangtze  Delta,  and  of  the  Hwai  River  Valley  are  generally  noncalcareous.  The 
-Alluvial  Soils  of  the  Northern  Plains,  including  the  present  flood  plain  of  the  Hwang 
Ho  and  those  of  minor  streams,  the  soils  of  the  Old  Delta  of  the  Hwang  Ho,  and 
the  Sajong  Soils  of  the  Central  Plains  (so  named  from  a  horizon  of  lime  nodules) 
are  calcareous.  All  the  secondary  soils  suffer  from  deficient  drainage.  The  water 
table  over  much  of  the  lower  Yangtze  delta  for  instance  is  within  less  than  two 
feet  of  the  surface.  Here  and  in  the  Hw'ang  Ho  flood  plains  salinity  reduces  crop 
yields  over  large  areas.  Floods  are  a  constant  menace,  and  so  is  drought,  especially 
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in  the  north;  drainage,  Irrigation,  and  reclamation  should  go  hand-in-hand.  Nearlv 
everywhere,  however,  conditions  are  such  that  large-scale  undertakings  are  needed. 
The  problem  of  protection  in  the  Yangtze  delta  against  the  Hwai  River  floods  might 
be  instanced.  “The  Huai  River  is  unique  in  that  it  has  no  mouth,  and  the  solution 
of  the  flood  problem  consists  in  giving  it  one.  Providing  an  outlet  for  a  river  of 
50.000  square  miles  drainage  area,  or  greater  than  that  of  the  Seine  in  France,  through 
a  country  thickly  settled  and  cultivated  to  the  last  available  acre,  is  no  mean  engi¬ 
neering  problem”  (E.  W.  Lane:  Some  Conservancy  Plans  for  the  V'angtze  Delta, 
Journ.  ,45sn.  of  Chinese  and  American  Engineers,  Vol.  ii,  1930,  pp.  3-13). 

The  Floods  of  1931  in  the  Yangtze  Valley.  A  new  chapter  in  the  perennial  8tor> 
of  flood  and  famine  in  China  is  told  by  the  1931  floods  in  the  Yangtze  and  Hwai 
valleys.  From  a  brief  report  by  J.  Lossing  Buck  of  the  University  of  Nanking,  who 
undertook  an  economic  survey  at  the  rettuest  of  the  National  Flood  Relief  Com¬ 
mission,  the  following  facts  are  learned.  The  farm  population  affected  by  the  floods 
is  equivalent  approximately  to  the  entire  farm  population  of  the  United  States. 
Forty-five  per  cent  of  all  farm  buildings  were  destroyed,  and  forty  per  cent  of  all 
persons  in  the  flooded  area  were  forced  to  migrate  for  the  greater  part  of  the  winter 
season.  Houses  were  flooded  so  as  to  be  uninhabitable  for  an  average  of  51  days. 
The  maximum  depth  of  water  on  the  fields  was  nine  feet.  The  total  loss  in  the  I3i 
hsiens  affected  in  crops,  stores,  animals,  buildings,  implements,  personal  property  is 
estimated  at  about  two  billion  Chinese  dollars,  exclusive  of  losses  from  broken  dikes, 
road  damage,  and  in  the  second  crops  of  rice  and  winter  crops  that  could  not  be 
planted.  The  average  loss  per  family  is  $451  Chinese  currency  (average  net  earnings 
about  $3{X)  a  year).  In  November,  at  a  time  when  the  real  pinch  of  famine  had  not 
yet  come,  the  food  of  the  flood  victims  was  already  reduced  by  nearly  a  third  from  the 
usual  subsistence  diet.  Beyond  its  immediate  uses  the  survey  is  valuable  in  pointing 
to  measures  for  the  future.  According  to  engineering  opinion  catastrophes  of  the 
dimensions  of  the  1931  flood  cannot  be  averted  by  conservancy  projects  alone 
Co()perative  economic  organizations  of  farmers  to  accumulate  savings  against  future 
calamities  are  needed. 

The  magnitude  of  the  1931  floods  is  shown  graphically  in  a  paper  by  G.  G.  Stroebe. 
engineer  of  the  National  Flood  Relief  Commission  (The  Cieneral  Problem  of  Relief 
from  Floods  with  Some  .Mention  of  the  V’angtze  River  Flood  of  1931),  Journ.  Assn. 
Chinese  and  American  Engineers,  Vol.  12,  1931,  pp.  3-1 1.  It  is  ascribed  to  three 
great  rainstorms  occurring  July  7  to  10,  July  22  to  26,  and  August  3  to  7 — the  two 
latter  p>articularly  widespread  in  the  Yangtze  Valley.  The  run-off  from  the  second 
storm  brought  the  water  level  at  Hankow  up  to  50.1  feet  on  the  river  gauge,  the 
previous  record  height  being  50.5  feet  in  .August,  1870.  The  third  storm  raised  the 
level  to  the  unprecedented  height  of  53.6  feet.  The  territory  affected  as  mapped  by 
the  Lindbergh  surveys  and  those  of  Chinese  engineers  is  shown  on  a  map  on  a  scale 
of  85  miles  to  the  inch. 

Migration  of  Chinese  Refugees  to  Manchuria.  Those  destitute  refugees  in  China 
who  are  compelled  by  famine,  war,  taxation,  and  civil  commotion  to  leave  their 
homes  and  seek  a  living  elsewhere,  are  called  nan  min.  Chen  Han-seng  has  made 
an  interesting  study  of  the  movement  of  such  refugees  to  the  “Northeast”  i.e.  to 
Manchuria  (Chen  Han-seng:  Notes  on  Migration  of  Nan  Min  to  the  Northeast, 
published  under  the  auspices  of  the  China  Council  of  the  Institute  of  Pacific  Rela¬ 
tions,  Shanghai,  1931).  While  he  has  found  it  impossible,  owing  to  the  paucity 
of  reliable  statistics  in  China,  to  give  more  than  an  approximation  of  the  number 
of  nan  min,  he  has  examined  documents  from  such  a  wide  variety  of  sources  and 
has  cited  the  figures  from  so  many  typical  localities  that  a  fair  picture  of  the  magni¬ 
tude  of  the  movement  is  discernible.  He  has  also  portrayed  the  conditions  in 
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China  proper  that  have  forced  this  migration,  described  the  vicissitudes  of  the 
unfortunate  refugees  on  their  travels  to  the  "land  of  opportunity,”  and  indicated 
what  happened  to  them  after  they  arrived  at  their  destination. 

The  northern  provinces  of  China  furnish  the  greatest  number  of  nan  min.  During 
the  last  three  years,  however,  the  proportion  from  southern  China  has  been  larger 
than  usual.  In  the  central  and  southern  provinces  the  movement  is,  for  the  most 
part,  southward.  Up  to  the  present,  the  vast  majority  of  the  refugees  who  have 
gone  to  Manchuria  are  from  Shantung.  In  fact,  it  was  estimated  by  the  chairman 
of  the  Chinese  Chamber  of  Commerce  in  Changchun  that  of  all  the  nan  min  who 
passed  through  that  city  during  the  period  from  1927  to  1929,  more  than  95  per  cent 
were  from  Shantung.  Not  till  1929  did  Honan  province  begin  to  furnish  migrants 
■  in  large  numbers.  The  latter  traveled  over  the  Tatung  Railway. 

The  nan  min  from  Shantung  and  Honan  have  received  better  treatment  in  Man¬ 
churia,  and  for  that  reason  have  been  attracted  there  in  greater  numbers.  Also, 
conditions  in  those  provinces  have  been  particularly  severe  during  the  past  few  years. 
Not  a  district  has  escaped  the  ravages  of  flood,  drought,  locusts,  hail,  wars,  or 
bandits.  The  burden  of  the  land  taxes  has  increased  enormously.  These  calamities 
—natural,  social,  and  political — mounting  one  upon  the  other,  plunged  great  multi¬ 
tudes  of  people  into  destitution.  The  movement  of  non  min  from  Shantung  was 
not  organized,  each  family  seeking  its  own  way  without  guidance;  but  from  Honan 
the  refugees  were  sent  to  the  Northeast  "to  colonize”  by  the  Famine  Relief  Com¬ 
mission,  and  they  were  a  carefully  selected  group.  From  the  records  of  the  Shantung 
People's  Society  in  Kirin  and  of  the  Charity  Society  of  Heilungkiang  it  appears  that 
40  per  cent  of  the  nan  min  arriving  there  were  men,  26  per  cent  women,  and  34  per 
cent  children.  The  Shantung  migrants  went  more  by  sea  than  by  land — usually 
from  Tsingtao  to  Dairen. 

Like  the  laborers  and  agricultural  colonists,  the  nan  min  upon  arrival  in  Man¬ 
churia  were  often  greeted  by  the  police  and  detectives.  Not  until  they  had  passed 
inspection  were  they  allowed  to  "colonize.”  These  refugees,  who  came  for  the  most 
part  from  famine-stricken  districts,  not  only  had  no  capital  whatsoever  for  establish¬ 
ing  themselves  on  a  self-supporting  basis  but  were  dependent  for  outside  help  even 
for  their  food,  shelter,  and  clothing.  The  agencies  that  assisted  them  were  the 
chaml>ers  of  commerce,  guilds  of  their  owm  provincials,  individual  philanthropists, 
and  charitable  organizations  of  one  sort  or  another.  Nan  min  houses  were  maintained 
at  a  number  of  places  in  Manchuria  such  as  Harbin,  Kirin,  and  Shunyang.  The 
facilities  offered  were  insufficient,  and  many  refugees  had  to  be  turned  away.  Of  all 
the  places  where  nan  min  were  helped,  Harbin  furnished  the  most  adequate  relief. 
Yet  even  there  the  expenditure  for  food,  lodging,  and  other  costs  of  the  local  com¬ 
mittee  did  not  exceed  1.50  yuan  per  person  assisted  (the  yuan,  silver  dollar,  is  now 
e<iui\alent  to  about  24  cents  U.  S,  money). 

•As  a  rule  the  nan  min  houses  obtained  free  or  reduced  passage  on  trains  and 
steamers  for  the  refugees,  but  they  assumed  no  responsibility  after  the  nan  min 
had  Iteen  sent  to  the  stations  or  piers.  The  great  majority  of  the  migrants  from  that 
time  on  were  forced  to  seek  assistance  independently  from  their  relatives,  friends, 
or  countrymen.  The  agricultural  associations,  village  chiefs,  and  landowners  in 
many  districts  took  charge  of  them  and  placed  them  as  agricultural  laborers  or 
tenants.  Those  who  became  peddlers,  craftsmen,  or  railway  laborers  amounted 
to  not  more  than  20  per  cent  of  the  total.  The  great  majority  of  the  nan  min  were 
distributed  in  the  two  provinces  of  Kirin  and  Heilungkiang.  Nearly  half  of  them 
settled  along  the  eastern  part  of  the  Chinese  Eastern  Railway.  In  some  cases  the 
district  governments  placed  them  on  uncultivated  lands;  in  others  a  portion  became 
railway  laborers,  while  the  majority  were  put  in  the  army.  Some  even  surrendered 
themselves  to  the  bandits. 

The  regulations  of  Kirin  and  Heilungkiang  provinces  provide  that  those  who  wish 
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to  take  up  government  land  for  cultivation  must  be  able  to  bear  the  initial  financial 
burden.  In  Kirin  they  must  be  able  to  provide  themselves  with  houses,  food,  fodder, 
farm  animals,  seeds,  and  other  items  requiring  capital.  In  Heilungkiang  the  so-called 
fee  for  land  survey  is  lo  cents  (Mex.)  per  shan;  each  land  certificate  costs  one  ^s; 
and  the  land  tax  per  shan  is  lo  cents  the  first  year,  20  cents  the  second,  30  cents 
the  third,  and  after  the  third  year  a  surtax  is  added.  Under  such  conditions  the 
penniless  nan  min  who  are  unable  to  provide  their  own  food,  clothing,  and  shelter 
find  it  next  to  impossible  to  become  independent  farmers.  All  along  the  Chinese 
Eastern  Railway  east  of  Harbin  rows  and  rows  of  log  cabins  and  thatched  houses 
can  be  seen.  These  have  been  furnished  by  the  landowners  or  employers  to  the 
nan  min  who  have  become  their  tenants  or  hired  laborers.  Thus  while  in  recent  years 
the  number  of  refugees  who  have  been  driven  into  Manchuria  has  grown  rapidly,  the 
area  of  cultivated  land  has  not  proportionately  increased. 

Walter  H.  Mallory 

The  Glaciid  Period  in  Asia.  The  vexed  question  of  the  existence  of  an  Asiatic 
Quaternary  ice  Age  is  discussed  by  V.  A.  Obruchev  in  a  lengthy  article,  "  Indications 
of  a  Glacial  Period  in  Northern  and  Central  Asia  (Priznaki  Lednikovoga  Periods 
V  Sevemoi  i  Tsentralnoi  Azii),”  published  in  the  Bulletin  of  the  Commission  [of  the 
Academy  of  Sciences)  for  Study  of  the  Quaternary  Period  {Byulleten  Kommissii  po 
Izucheniyu  Chetvertichnogo  Perioda),  1931,  No.  3,  pp.  43-120.  The  question  was 
long  thought  to  have  been  settled  in  the  negative  by  publication  of  the  studies  of 
Voeikov  (1881),  maintaining  that  climatic  conditions  in  Asia  precluded  any  extensive 
glacial  development,  and  of  Cherskii  (1882),  advancing  other  explanations  of  the  land 
forms  and  deposits  attributed  by  Kropotkin  and  other  earlier  investigators  to  the 
results  of  glacial  activity.  Since  the  turn  of  the  century,  however,  opinion  among 
Russian  geographers  has  been  shifting  in  the  opposite  direction.  Obruchev  himself, 
in  the  course  of  geological  surveys  of  the  Olekminsk-VTtimsk  highlands,  in  1890- 
1891,  noted  numerous  indications  confirming  Kropotkin’s  deductions  as  to  glacial 
activity  in  that  region  but  admits  that,  on  an  expedition  in  1905  into  the  Tarbagatai 
Range,  he  paid  no  attention  to  possible  traces  of  glaciation.  He  is  now,  at  all  events, 
an  enthusiastic  exponent  of  the  hypothesis  of  an  extensive  ice  age,  in  support  of 
which  he  adduces  many  personal  observations.  In  the  present  article  he  undertakes 
an  examination  of  the  literature  bearing  on  the  subject,  listed  as  147  items,  marshal¬ 
ing  the  evidence  of  past  glacial  activity  gleaned  by  him  from  topographical  and 
geological  descriptions  of  the  areas  in  question. 

He  divides  the  entire  area  into  three  lateral  zones,  roughly  demarcated  by  the 
61  st  and  52nd  parallels.  The  greatest  interest  attaches  to  the  northernmost  of 
these  zones,  since  within  it  he  asserts  the  probable  existence  of  a  practically  con¬ 
tinuous  ice  sheet.  It  must  be  admitted  that  at  times  and  for  certain  regions  his 
evidence  becomes  thin,  depending  occasionally  upon  deductions  from  descriptions 
of  landscape  features  or  of  certain  formations  by  observers  who  did  not  themselves 
recognize  them  as  of  glacial  origin.  He  is  not  quite  willing  to  subscribe  to  the  theory 
advanced  by  A.  A.  Grigorev,  in  1927,  that  the  absence  of  traces  of  ice  action  in  the 
valleys  of  the  upper  Lena  and  the  Vilyui  is  to  be  accounted  for  by  the  existence  of  a 
great  motionless  Jim;  but  he  himself  explains  the  lack  of  such  traces  in  the  Yamal 
Peninsula  by  asserting  that,  failing  any  exposure  of  bed  rock  there,  the  ice  could 
leave  no  traces  not  easily  obliterated  by  later  maritime  transgressions. 

Notwithstanding  some  weaknesses,  on  the  whole  the  hypothesis  is  plausibly 
presented  and  affords  a  fascinating  subject  of  further  investigation  and  discussion. 
The  turning  point  of  consideration  of  this  hypothesis  appears  to  be  Obruchev  s 
demonstration  of  the  probable  existence  of  a  center  of  glaciation  in  the  Taz  Valley, 
connecting  the  already  generally  accepted  centers  in  the  Ural  Mountains  and  the 
Taimyr  Peninsula.  Once  the  complete,  or  even  nearly  complete,  continuity  of  the 
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ic«  sheet  over  so  much  of  Western  Siberia  is  established,  confirmation  of  the  rest 
of  the  h\  pothesis  may  very  nearly  be  conceded. 

In  the  middle  zone  glaciation  is  represented  as  confined  to  isolated  highlands, 
great  expanses  of  the  area  being  covered  by  the  completely  or  partially  dammed 
waters  of  the  northward-flowing  rivers.  Some  evidence  of  the  existence  of  such  a 
lake,  in  the  form  of  terraces  and  stratified  deposits  of  sand  and  gravel  in  the  Ob  and 
Yenisei  basins,  is  cited  from  the  studies  of  G.  1.  Tanfiliev  (1902)  and  1.  A.  Molchanov 
(1926),  who  arrived,  independently  it  appears,  at  the  conclusion  that  its  waters 
reached  the  Aralo-Caspian  basis  by  the  Turgai  channel.  Since,  however,  no  traces 
of  the  action  of  a  stream  of  the  supposed  magnitude  have  been  discovered,  Obruchev 
is  constrained  to  leave  the  drainage  problem  open  for  special  investigation. 

In  the  southern  zone  the  general  hypothesis  is  supported  by  such  abundant 
evidence  as  to  render  it  a  certainty,  the  only  debatable  aspects  of  which  are  the 
extent,  nature,  and  periodicity  of  the  glacial  development.  The  present  existence 
of  glaciers  of  greater  or  less  magnitude  in  this  mountainous  region  has  favored 
recognition  of  the  plentiful  indications  of  earlier  glacial  activity  on  a  grander  scale. 
Certain  recent  observations  to  this  effect  w'ere  brought  to  the  attention  of  readers 
of  the  Geographical  Review  in  a  note  on  “The  Glaciers  of  Turkestan”  (Vol.  15,  1925, 
pp.  660-662).  Among  additional  contributions  to  the  subject  since  published 
is  an  article  by  L.  I.  Semikhatov,  “Contemporary  Glaciation  in  the  South-East 
.\ltai  (.Sovremennoe  Oledenenie  v  Yugo-\'ostochnom  Altae)”  in  Sovetskaya  Azia, 
1930,  No.  3-4,  pp.  221-236,  which  describes  a  dozen  existing  glaciers,  remnants 
of  an  extensive  Alpine  glaciation  of  which  clear  indications  are  apparent,  in  the 
Chikhachev  Range  (the  recently  established  name  of  the  northern  portion  of 
the  mountain  complex  along  the  Mongolian  border  fornierly  known  generally  as  the 
Sailyugem).  Obruchev  asserts,  in  conformity  with  his  hypothesis  of  a  great  ice  age 
in  the  north,  that  the  glacial  development  in  the  southern  zone  attained  over  large 
areas  the  character  of  a  continental  ice  cap,  although  in  certain  regions  the  relief 
imposed  the  formation  of  glaciers  of  Scandinavian  and  Alpine  types.  He  concluded 
that  there  were  probably  two  major  glacial  epochs,  with  three  or  four  phases 
of  the  first. 

The  total  picture  presented  is  of  a  Quaternary  Ice  Age  in  Asia  corresponding 
generally  with  that  in  Europe  but  marked  by  a  more  restricted  extension  southw'ard 
of  the  main  northern  mass.  The  difference,  amounting  to  10  or  12  degrees  of  latitude, 
is  accounted  for  by  the  greater  dryness  of  the  climate,  which,  while  not  precluding 
entirely  the  development  of  a  continental  ice  sheet,  as  alleged  by  V’^oeikov,  did  impose 

a  limitation  on  its  size.  ,  ,  ^ 

J.  \ .  Fuller 
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The  Quantitative  Determination  of  Climate.  An  important  contribution  to 
climatological  literature  is  Richard  Joel  Russell’s  “Dry  Climates  of  the  United 
States”  {Univ.  of  California  Pubis,  in  Geogr.,  Vol.  5,  No.  i,  1931,  pp.  1-41).  His 
study  was  based  on  exhaustive  statistical  analysis  of  the  climatological  data  of  about 
1400  stations  of  the  arid  western  United  States,  supplemented  by  an  impressive 
amount  of  field  work  in  the  area.  He  has  applied  the  formulae  of  Koppen’s  older 
and  newer  classifications  (1923  and  1928)  to  the  area  and  has  attempted  to  evaluate 
them  by  checking  in  the  field  the  boundaries  determined  in  both  ways.  Russell 
concludes  that  Koppen’s  original  formulae  get  at  the  facts  of  climate  more  satis¬ 
factorily  than  do  his  later  ones;  the  large-scale  insert  map  of  the  dry  climates  which 
IS  included  is  based  on  the  original  formulae. 

Koppen’s  definitions  of  the  dry  climates  {Meteorol.  Zeitschr.,  Vol.  36,  1919,  p.  6, 
and  ‘‘Die  Klimate  der  Erde, ”  Berlin  and  Leipzig,  1923,  p.  121)  are  sufficiently 
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clear.  In  the  statement  of  1919  he  establishes  the  outer  limit  of  the  steppe  where 
N  “  5  /4  r  +  30,  iV  being  precipitation  in  centimeters  and  T  being  temperature  in 
degrees  centigrade.  The  desert  and  steppe  are  separated  by  the  equation  JV  »  5  g 
r  +  15.  A  table  computed  by  Koppen  clearly  shows  that  at  any  given  temperature 
the  precipitation  along  the  arid  limit  of  the  steppe  is  exactly  half  that  along  its  humid 
limit.  These  formulae  are  modified  slightly  in  the  1923  statement  (parenthetically 
it  may  be  noted  that  they  are  further  modified  in  the  Koppen-Geiger  map  of  1928). 
On  page  121  of  “Die  Klimate  der  Erde"  he  says: 

“For  the  boundaries  of  deserts  and  steppes  the  follow  ing  may  serve  as  the  simplest 
approximate  definitions:  Let  N  be  the  annual  rainfall  in  centimeters,  t  the  mean 
annual  temperature  in  centigrade;  then,  when  the  annual  variation  for  f  or  JV  is 
slight,  N  on  the  outer  boundary  of  the  steppe  climate  (that  is  the  outer  boundary 
of  B)  may  be  taken  as  equal  to  /  +  33.  But,  where  the  variation  is  considerable, 
if  N  falls  preponderantly  in  the  hot  season,  the  boundary  must  be  set  higher  on 
account  of  the  excessive  evaporation;  if  N  falls  preponderantly  in  the  cold  season, 
it  is  to  be  assumed  as  lower.  As  approximate  transition  points  wre  may  assume: 
for  pronounced  winter  rains  t  +  22,  for  pronounced  summer  rains  I  +  44.  The 
boundary  between  B5and  BW  we  place  where  iV  sinks  to  the  half  of  these  amounts." 

If  expressed  as  formulae  the  boundary  between  desert  and  steppe  would  be: 

N  =  — - —  or  f /2  4-  22;  iV  =  — - —  or  //2  +  16.5:  N  =  — - —  or  t  2  +  ii.  But  on 
the  inset  map,  owing  apparently  to  a  draftsman’s  error,  these  formulae  are  given  as: 
N  =  t  22;  N  =  t  +  16.5;  iV  =  /  +  II.  In  a  number  of  studies  this  latter  erro¬ 
neous  interpretation  has  been  employed.  .As  temperature  increases  from  o®  C.  the 
divergence  between  the  two  interpretations  affects  more  and  more  seriously  the 
areas  classed  as  steppe  and  desert.  Thus  the  hot  desert  as  mapped  would  be  con¬ 
siderably  larger  than  Koppen  intended  it  to  be.  For  instance,  one  can  recognize 
this  exaggeration  of  the  desert  on  Russell's  map,  particularly  in  the  San  Joaquin 
Valley  of  California,  in  central  Nevada,  and  in  southeastern  .Arizona.  Fortunately 
the  mean  annual  temperatures  in  the  dry  climates  of  the  United  States  are  not  high, 
and  the  displacement  of  the  desert  boundary  is  not  sufficient  to  reduce  by  any  great 
amount  the  value  of  the  map. 

Russell  recognized  the  shortcomings  of  the  Koppen  method  of  differentiating 
between  the  climates  with  rainfall  distributed  uniformly  throughout  the  year  and 
those  where  rain  occurs  prevailingly  in  winter  or  summer,  and  he  has  developed 
a  set  of  rules  and  a  nomogram  whereby  it  can  be  done  with  much  greater  precision 
The  local  modifications  of  the  original  Koppen  formulae  which  Russell  proposed 
in  his  monograph  “Climates  of  California”  {Unit,  of  California  Pubis,  in  Geogr., 
Vol.  2,  1926,  pp.  73-84:  reviewed  by  R.  DeC.  Ward  in  Geogr.  Rev.,  Vol.  17,  1927. 
pp.  485-486)  have  been  employed  again  in  this  study.  Russell  has  demonstrated 
here,  as  he  did  in  the  California  study,  that  the  quantitative  method  of  climatic 
analysis  as  originated  by  Koppen  is  inherently  sound  and  worthy  of  the  attention 
of  geographers.  This  is  probably  the  most  scholarly  of  all  the  studies  in  which  Kdp- 
pen’s  methods  have  been  applied  in  a  detailed  analysis  of  a  region. 

A  critique  of  the  Koppen  classification  is  made  by  H.  .A.  Matthews  in  “Koppen's 
Climatic  Formulae  and  Chilean  Evaporation  Data”  {Scottish  Geogr.  Mag.,  Vol.  47. 
*931 1  PP-  >59“*b3).  Matthews  attempts  to  determine  whether  or  not  Koppen’s 
formulae  actually  give  a  satisfactory  measure  of  the  effectiveness  of  precipitation 
at  various  temperatures.  Although  he  feels  that  “the  factor  of  mean  annual  tem¬ 
perature  appears  to  be  unsound  in  an  area  where  there  is  such  a  sharp  regional  con¬ 
trast  in  relative  humidity,  and  w’here  the  latter  is  so  much  more  closely  related  to 
the  evaporation,”  he  admits  that  “application  of  the  formula  to  the  Chilean  data 
has  in  practice  yielded  a  boundary  of  the  Dry  Climates  which  is  really  significant. 
His  final  warning  is  that  “it  does  not  follow  that  compensation  between  factors  not 
considered  in  the  formulae  occur  in  areas  outside  Chile,  and  it  is  therefore  suggested 
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that  they  should  be  critically  examined  elsewhere  in  respect  to  their  validity."  It 
is  unfortunate  that  Matthews  did  not  present  a  map  to  show  the  distribution  in 
Chile  of  Koppen's  climatic  types. 

Rudolph  (jeiger  and  Hermann  Zierl  in  “Koppens  Klimazonen  und  die  \'egeta- 
tionszonen  von  Afrika"  {Gerlands  Beitrdge  zur  Geopkysik,  Vol.  33,  1931,  Koppen- 
Band  11,  pp-  292-304)  have  set  out  to  defend  Koppen’s  classification  against  the  oft 
repeated  criticism  that  although  it  is  based  on  the  rebtions  of  climate  to  vegetation 
in  many  cases  it  does  not  agree  with  vegetation  distributions.  For  their  study  they 
chose  the  continent  of  Africa  and  proposed  to  compare  the  climatic  zones  as  delimited 
by  the  Koppen  formulae  to  the  actual  distribution  of  vegetation  as  mapped  by 
Shantz  in  Shantz  and  Marbut:  The  Vegetation  and  Soils  of  Africa  (Amer.  Geogr. 
Soc.  Research  Ser.  No.  13,  1923).  They  attempted  a  graphical  correlation  as  a  result 
of  which  they  conclude  that  the  study  "proves  that  the  climates  quite  richly  supplied 
with  heat  and  moisture  and  those  quite  poor  in  both  have  their  specific  universally 
uniform  vegetation,  but  that  the  climates  with  a  strong  seasonal  variation  of  pre¬ 
cipitation  exhibit  highly  variable  vegetations,  obviously  because  in  the  latter  case 
the  edaphic  relations  can  take  effect  in  increasing  measure.” 

But  why  did  not  Geiger  and  Zierl  use  the  continent  of  North  America  instead  of 
.Africa  for  their  study?  lif  Africa  only  328  meteorological  stations  were  available, 
and  the  Shantz  vegetation  map  of  Africa  is  highly  schematic;  whereas  in  North 
.America  at  least  4000  stations  are  available,  and  the  excellent  vegetation  map 
of  the  United  States  by  Shantz  and  Zon  could  have  been  used.  They  must  have 
known  in  advance  that  Koppen’s  system  is  in  closer  agreement  with  the  vegetation 
zones  of  Africa  than  with  those  of  any  other  continent. 

.A  new  climatic  classification  attempting  to  define  climatic  boundaries  in  quanti¬ 
tative  terms  is  made  by  B.  Stefanoff  in  “V'ersuch  zur  Darstellung  einer  parallelen 
Klassifikation  der  Klimate  und  der  V’egetationstypen”  (Papers  of  the  Bulgarian 
.Academy  of  Science,  V’ol.  26,  Sofia,  1930;  in  Bulgarian  and  German).  His  own  clas¬ 
sification  considers  climates  to  be  made  up  essentially  of  two  elements,  each  of  which 
is  variable.  Mean  annual  temperature  combined  with  absolute  temperature  consti¬ 
tutes  one  category,  variations  in  which  result  in  the  recognition  of  equatorial, 
niesothermal,  microthermal,  and  polar  zones.  The  number  of  months  of  precipita¬ 
tion  is  the  variable  by  means  of  which  the  various  humidity  zones  are  differentiated. 
The  humid  zone  is  defined  as  having  a  rain  period  of  9  to  12  months,  the  semihumid 
zone  of  6  to  9  months,  the  semiarid  zone  of  3  to  6  months,  and  the  arid  zone  of  o 
to  3  months.  Thus  sixteen  different  climatic  types  are  differentiated  from  the  various 
combinations  of  these  climatic  elements.  They  are  not  defined  in  terms  so  that  the 
groups  are  mutually  exclusive  or  so  that  anyone  would  necessarily  classify  a  station 
as  Stefanoff  himself  does.  The  sixteen  climatic  types  are  all  named  (frequently 
inappropriately  so),  and  their  climatic  characteristics  are  enumerated.  In  a  later 
section  the  vegetation  of  each  of  the  sixteen  climatic  types  is  described.  Stefanoff’s 
vegetation  groups  do  not  seem  to  be  vegetational  climaxes.  The  study  lacks  a  map, 
so  that  it  is  impossible  to  say  whether  the  climatic  regions  do  or  do  not  correspond 
with  vegetation  regions,  and  it  is  of  little  value  except  from  the  academic  standpoint. 

C.  W.  Thornthwaite 


Characteristic  Forms  of  Dune  Fields.  Analysis  of  dunes  and  dune  forms  con¬ 
tinues  to  have  a  fascination,  and  attempts  at  the  classification  of  dunes  continue  to 
be  made.  L.  Aufrere  (Le  cycle  morphologique  des  dunes:  Ann.  de  Geogr.,  V^ol.  40, 
•93* ,  pp.  362-385)  is  interested  in  dune  fields  rather  than  individual  heaps  of  sand 
and  lielieves  that  the  type  of  winds  giving  rise  to  dunes  affords  a  criterion  for  classi¬ 
fication.  Thus  he  divides  dune  and  dune  fields  into  dunes  of  “conjunction,”  "opposi¬ 
tion,”  “normal  incidence,”  “obtuse  incidence,”  and  “oblique  incidence.”  The  first 
type  is  produced  by  constant,  prevailing,  or  dominant  winds,  the  second  by  winds 
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that  blow  alternately  in  opposite  directions,  the  third  by  winds  that  blow  alternately 
at  right  angles,  the  fourth  and  fifth  by  winds  that  blow  alternately  at  angles  either 
greater  or  less  than  90**.  At  first  glance  such  a  classification  appears  to  be  inclusive 
of  all  possibilities  and  relatively  simple  to  apply,  but  Aufrere  finds  it  necessary  to 
distinguish  between  the  dunes  of  Europe  developed  in  the  presence  of  vegetation 
and  those  of  the  Sahara  developed  without  a  vegetative  cover,  and  also  to  list 
many  other  varieties  based  on  criteria  other  than  wind  direction. 

Aufrere  is  interested  primarily  in  the  areas  of  deposition  of  regions  of  little  vegeta¬ 
tion,  i.e.  in  the  great  "ergs"  or  dune  fields  of  North  Africa,  which  he  shows  have  a 
structure  related  to  the  wind  system.  Newly  accumulated  sand  or  sand  in  small 
quantity  moves  in  waves  traverse  to  the  wind.  In  the  great  fields  of  accumulation 
the  ridges  or  "chains  of  dunes"  are  parallel  to  the  wind  and  are  separated  by  depres¬ 
sions  or  "gassis."  The  "  gassis"  may  be  diversified  by  sand  in  waves  or  barchan-like 
forms  in  transit.  The  "chains"  grow  by  reason  of  sand  transferred  from  the  "gassis." 
The  "gassis"  are  refilled  by  new  sand  brought  in  from  the  upwind  direction  or  are 
enlarged  by  erosion  of  the  "chains"  or  by  deflation  of  dust  produced  by  natural 
attrition  of  the  sand  grains.  The  condition  of  the  "gassis"  depends  on  the  equilib¬ 
rium  between  the  supply  of  sand  and  the  strength  of  the  wind.  On  the  downwind 
side  of  ergs  the  "gassis"  tend  to  be  larger  than  the  "chains,"  and  this  condition  is 
held  to  be  the  old-age  stage. 

A  cycle  of  dune  field  development  is  set  up.  The  period  of  youth  or  of  preliminary 
accumulation  is  marked  by  more  or  less  isolated  dunes  traverse  to  the  wind  and  hav¬ 
ing  the  barchan  form  in  deserts  or  the  parabolic  form  in  regions  with  vegetation. 
These  dunes  appear  at  the  same  time  that  forms  of  liberation  from  the  original 
topography  exist,  and  the  youthful  stage  will  be  almost  suppressed  if  the  area  is 
sandy  and  underlying  material  moves  under  wind  action.  Maturity  is  represented 
by  a  dune  field  in  which  the  "chains  of  dunes"  parallel  to  the  wind  exceed  in  height 
the  traverse  dunes  of  the  intervening  depressions.  During  old  age  the  "chains" 
will  grow  at  the  expense  of  the  "gassis,"  and  the  dune  field  as  a  whole  will  lose 
volume  by  reason  of  deflation  of  dust.  Senility  will  be  marked  by  reduction  of  the 
"chains"  and  increase  in  area  of  the  "gassis"  to  the  point  where  the  underlymg 
basement  occupies  more  and  more  area.  The  final  stage  will  be  an  area  of  deflation 
on  which  the  original  basement  rock  will  be  exposed. 

This  ideal  development  is  attractive,  and  here  are  put  into  a  logical  sequence 
the  ideas  expressed  or  implied  by  many  previous  workers.  The  complications 
of  the  ideal  process  introduced  by  more  or  less  regular  variations  in  the  wind,  by 
the  influences  of  topography,  and  by  restrictions  of  vegetation  will  doubtless  confine 
the  use  of  an  ideal  cycle  to  academic  discussions.  The  author  has  himself  devoted 
many  pages  to  these  complications  and  has  supported  his  description  by  valuable 
maps  and  airplane  photographs.  However,  even  in  this  elaborate  discussion  he  has 
failed  to  consider  the  modifications  in  form  that  would  result  from  the  minor  fluctua¬ 
tions  in  the  climate  of  postglacial  time.  If  one  takes  into  consideration  the  probable 
still  larger  fluctuations  in  the  climate  of  the  Sahara  during  the  Pleistocene,  simplicity 
of  analysis  again  breaks  down.  The  stage  of  development  would  seem  to  play  a 
secondary  part  in  determining  the  forms  of  dunes  in  a  dune  field.  The  prime  con¬ 
sideration  is  the  size  and  composition  of  the  sand;  almost  equally  important  is  the 
nature  and  density  of  the  vegetation.  If  the  dunes  are  built  under  the  influence  of 
vegetation  they  may  retain  characteristic  forms.  If  the  vegetation  has  since  disap¬ 
peared  and  the  sand  is  moving  freely  these  forms  will  be  in  process  of  modification. 
Many  dune  fields  appear  to  have  originated  without  restrictions  of  vegetation  and 
have  since  been  fixed  in  somewhat  modified  form  and  are  no  longer  subject  to  wind 
action.  (See  for  example  V.  A.  Dubianski:  Sand  Desert  of  Southeastern  Karakuni, 
U.  S.  S.  R.  Bull. of  Applied  Botany,  etc.,  Vol.  19,  No.  4, 1928;  reviewed  in  this  journal. 
Vol.  19,  1929,  pp.  688-691.)  These  factors  which  may  be  related  to  fluctuations  in 
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climate  or  to  changes  at  the  source  of  sand  probably  outweigh  the  changes  in  form 
brought  about  by  the  slow  waste  of  sand  and  the  progress  of  the  cycle  of  dune  field 
development.  Kirk  Bryan 


A  Volcanic  Eruption  of  the  Pel4e  Type:  Merapi,  1930.  The  phenomena  observed 
during  the  eruptions  of  the  Pel6e  in  1902  and  following  years,  and  discussed  in  great 
detail  by  Alfred  Lacroix,  have  in  recent  years  been  recognized  as  not  standing  in  a 
class  by  themselves  (compare  Howel  Williams:  The  History  and  Character  of 
Volcanic  Domes,  Univ.  of  Calif.  Pubis.,  Bull.  Dept.  Geol.  Set.,  Vol.  21,  1932,  pp.  51- 
146).  Similar  occurrences  have  been  observed  repeatedly  during  eruptions  of 
volcanoes  in  the  Dutch  Eiast  Indies,  notably  of  the  Goenoeng  Merapi  on  the  island 
of  Java.  This  is  pointed  out  by  G.  L.  L.  Kemmerling,  former  director  of  the  Dutch 
East  Indies  Vulcanological  Service,  in  an  article  in  Tijdschrift  van  het  Koninklijk 
Nederlandsch  Aardrijkskundig  Genootschap  (Ser.  2,  Vol.  48,  1931,  pp.  712-743). 

The  most  recent  catastrophe  caused  by  Merapi  during  the  month  of  December, 
1930.  was  only  a  repetition  on  a  somewhat  larger  scale  of  previous  disasters.  The 
activity  of  Merapi  is  mainly  of  the  effusive,  not  the  explosive,  typie;  but  the  lava 
of  this  volcano  does  not  flow  readily  and  tends  to  form  a  plug  at  the  end  of  the 
volcanic  vent.  The  cohesion  of  the  magma  is  so  great  that  the  enclosed  gases  cannot 
easily  escape  but  move  with  the  lava  to  the  surface.  If  a  plug  is  formed  slowly  the 
gases  escape  only  gradually  or  are  eliminated  through  cooling.  Sometimes  consider¬ 
able  quantities  are  set  free  suddenly  when  portions  of  the  lava  plug  crumble  off. 
During  periods  when  pressure  in  the  lower  part  of  the  lava  column  is  great  the  plug 
is  forced  upward  at  a  more  rapid  rate,  and  large  portions  of  it,  which  are  not  degassed 
or  are  only  partly  so,  may  break  off,  the  extremely  hot  and  solid  debris  sliding  down 
the  flanks  of  the  volcano  along  rather  well  established  routes.  Some  of  this  material 
is  very  coarse  and  remains  near  the  place  of  origin.  A  part  of  it,  especially  the 
smaller  particles,  gives  rise  to  flows  of  hot  lava  d6bris,  which  are  highly  mobile  and 
attain  velocities  exceeding  those  of  avalanches.  This  mobility  and  quasifluidity 
is  a  result  of  a  very  intimate  association  of  hot  particles  and  hot  gases  which  escaped 
from  the  shattered  lava. 

During  the  activity  of  Merapi  in  December,  1930,  several  such  flows  of  lava 
debris  came  down.  Through  a  deep  gap  in  the  rim  they  poured  into  the  canyons 
that  dissect  the  southwestern  flank  of  the  volcano,  descending  as  far  as  10  to  15 
kilometers  from  the  top.  The  lightest  material,  fine,  hot,  volcanic  dust  and  part  of 
the  gases,  formed  a  cloud  which  followed  immediately  in  the  wake  of  the  debris.  As  a 
result  of  the  greater  resistance  of  the  air  upon  the  lighter  material  the  cloud  did  not 
reach  farther  than  about  8  to  9  kilometers  from  the  point  of  eruption.  This  cloud 
was  similar  to  that  which  destroyed  the  city  of  St.  Pierre  on  Martinique  during  the 
activity  of  Pel^  in  the  year  1902  and  was  called  “nuee  ardente”  (livid  cloud)  by 
I.acroix.  Since  the  “  nuee  ardente  ”  seems  to  be  a  secondary  phenomenon  accompany¬ 
ing  the  primary  phenomenon  of  the  flow  of  the  coarser  hot  lava  debris,  Kemmerling 
considers  it  advisable  to  introduce  a  separate  term  for  the  latter,  “coul^  ardente” 
(livid  flow).  To  a  certain  degree  the  two  phenomena  may  act  independently:  while 
the  ‘‘coulee  ardente”  tends  to  follow  existing  valleys  with  all  their  curves,  the  lighter 
“nuee  ardente”  may  occasionally  move  straight  ahead,  as  happened  during  the 
eruption  of  Pel^. 

The  main  difference  between  the  Pel^  and  the  Merapi  eruptions  seems  to  be  that 
the  lava  of  Merapi  is  a  little  less  fluid  and  has  a  lower  gas  content.  According  to 
observations  made  on  Merapi,  it  is  not  necessary  to  assume  with  Lacroix  that  in 
eruptions  of  this  type  the  ‘‘nu6e  ardente”  is  shot  out  explosively  downward.  The 
recent  eruption  was  distinctly  not  of  the  explosive  type.  The  enormous  blocks  of 
lava  noticed  by  Lacroix  high  up  on  the  divides  between  the  canyons  of  Pel^,  which 
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led  him  to  emphasize  the  necessity  of  explosive  action,  can  be  explained  difTerentIv. 
On  Merapi  it  was  observed  that  these  blocks  “float”  in  the  “coul^  ardente.”  Th« 
latter  often  overflows  the  canyons,  subsiding  later  as  a  result  of  the  escape  of  the  gases 
and  movement  of  most  of  the  material  to  the  lower  reaches  of  the  valleys,  but  huge 
blocks  are  left  high  above  the  canyon  bottoms  as  testimony  to  the  flood  of  volcanic 
material  that  passed. 

William  Van  Roths 

HUMAN  GEOGRAPHY 

The  Malaria  Problem.  In  the  northern  and  eastern  Transvaal  and  north  Natal, 
where  considerable  areas  are  still  open  to  pioneer  settlement,  malaria  is  proving  a 
handicap  so  serious  as  to  have  invited  government  inquiry.  The  “  Report  on  Inves¬ 
tigation  into  Malaria  in  the  Union  of  South  Africa,  1930-31,”  recently  published 
by  the  Department  of  Public  Health,  is  a  first  analysis  of  the  problem  by  the  well 
known  authority.  Dr.  N.  H.  Swellengrebel  of  Amsterdam.  Distinction  is  made 
between  “estate”  malaria  and  “farm”  malaria.  The  former  relates  to  the  intensive 
large-scale  cultivation  of  valuable  crops  where  the  effects  on  the  native  labor  force 
cause  heavy  financial  loss.  Farm  malaria,  on  the  other  hand,  prevents  or  interferes 
with  white  settlement.  Dr.  Swellengrebel’s  conclusions  as  regards  the  latter  are  that 
“  No  amount  of  endemic  malaria  need  prevent  European  settlement  provided  the 
necessary  personal  precautions  are  taken,  viz.:  prophylactic  quinine,  screening, 
regular  killing  of  mosquitoes  inside  the  house  and  segregation  of  natives."  The 
establishing  of  a  poor  white  population  in  the  Low  Veld  is  to  be  discouraged.  Settle¬ 
ment  should  be  in  the  form  of  compact  villages  rather  than  scattered  homesteads. 
The  use  of  malaria-tolerant  labor  in  the  sugar  belt  of  Natal  is  recommended.  Impor¬ 
tation  of  natives  from  non-malarious  areas  is  one  of  the  serious  factors  in  the  creation 
of  epidemics  and  spread  of  the  disease. 

It  is  of  course  a  commonplace  that  the  spread  of  communicable  diseases  has  been 
facilitated  the  world  over  by  the  increased  ease  and  extension  of  migration.  In 
“An  Introduction  to  Malariology”  (Cambridge,  Mass.,  1930)  Dr.  Mark  F.  Boyd 
lists  as  causative  factors  of  epidemics  the  introduction  of  non-immune  immigrants 
into  endemic  malaria  areas  and  the  importation  of  infection;  other  factors  are  the 
increased  density  of  transmitters,  dependent  primarily  on  climatic  causes,  and 
decreased  well-being  of  the  population.  He  gives  a  specific  instance  of  the  former 
in  “.A  Malaria  Survey  of  the  Island  of  Jamaica,  B.  W.  I.”  {Atner.  Journ.  of  Tropical 
Medicine,  Vol.  9,  1929,  pp.  309-399).  The  seasonal  employment  of  upland  natives 
on  the  sugar  and  banana  plantations  of  the  lowlands  where  endemic  malaria  is 
prevalent  intensifies  the  situation  there  and  helps  the  spread  of  infection  about 
the  island. 

Speaking  of  a  recent  trip  to  “The  Basin  of  the  River  Parana”  {Geogr.  Journ., 
V’ol.  79,  1932,  pp.  81-99),  S,  Barclay  notes  that  malaria  formerly  confined  to  the 
irrigated  areas  of  the  northwestern  Argentine,  about  Tucum4n  and  Jujuy,  “has  now 
spread  through  the  Chaco  and,  beyond  all  hope  of  eradication,  to  the  Upper  Paraguay 
and  Upper  Parana  valleys.” 

The  League  of  Nations  has  recently  issued  the  “  Report  of  the  Malaria  Commission 
on  its  Study  Tour  in  India”  (Geneva,  1930)  based  on  the  preliminary  report  of  Dr. 
Swellengrebel,  one  of  the  members.  Four  main  regional  malaria  problems  are 
described.  Urban  malaria  is  due  to  a  well-  and  cistern-breeding  species  of  AnopheUs. 
Malaria  in  the  Punjab  is  indirectly  due  to  irrigation  through  water-logging  of  the  soil 
and  is  characterized  by  severe  epidemics,  in  which  the  great  rainfall  variability  plays 
a  part.  The  hyperendemicity  of  malaria  in  the  delta  r^ion  of  lower  western  Bengal 
is  ascribed  to  decay  of  the  rivers:  it  could  be  eradicated  by  restoration  of  the  old 
system  of  irrigation  permitting  a  free  circulation  of  water,  as  is  still  the  case  in  the 
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fertile  and  healthful  rice  fields  of  eastern  Bengal.  The  Terai,  or  foothills,  and  hill 
malaria  is  largely  the  problem  of  an  immigrant  population  attracted  to  these  fertile 
and  sparsely  populated  areas  and  responding  to  the  demands  for  labor  of  the  tea  and 
coffee  estates  there  established. 

HISTORICAL  GEOGRAPHY 

Sixteenth  Centiury  Cartography  of  the  Atlantic  Coast  of  Canada.  A  series  of 
monographs  on  "Crucial  Maps  in  the  Elarly  Cartography  and  Place- Nomenclature 
of  the  .Atlantic  Coast  of  Canada,”  by  Dr.  W.  F.  Ganong,  has  been  appearing  in 
recent  issues  of  Transactions  of  the  Royal  Society  of  Canada,  Section  2  (  Ser.  3,  \’ol.  23. 
1929,  pp.  135-175;  Vol.  24, 1930,  pp.  134-187;  Vol.  25, 1931,  pp.  169-203).  The  coast 
line  in  question  extends  from  Cape  Race,  Newfoundland,  to  Penobscot  Bay,  exclud¬ 
ing,  however,  the  Gulf  of  St.  Lawrence.  Of  this  region  “well  over  a  hundred  (six¬ 
teenth  century  maps]  are  known.  ...  Of  all  these,  however,  not  more  than  some 
half  dozen  represent  types  based  on  new  discovery,  all  of  the  others  being  copies  or 
combinations  thereof  in  more  or  less  degenerated  and  corrupted  state.” 

In  each  of  the  three  monographs  that  have  appeared  to  date  one  of  these  type  maps 
is  discussed  in  relation  to  the  original  discoveries  on  which  it  was  based  and  to  its 
later  derivatives.  The  place  names  appearing  on  the  maps  are  subjected  to  detailed 
analysis  and,  so  far  as  possible,  are  correlated  with  existing  topographic  features; 
cases  are  also  pointed  out  where  the  old  names  are  preserved  in  the  modern  place 
nomenclature.  Much  of  the  discussion  deals  with  obscure  and  doubtful  points;  but 
Dr.  Ganong  is  a  master  of  his  material,  and  his  conclusions  seem  well  founded. 

On  Juan  de  la  Coto’s  map  of  1 500  the  east  coast  of  North  America  is  drawn  for  the 
most  |)art  without  names,  although  a  few  names  and  English  flags  appear  along  a 
p  relatively  short  south-facing  segment  of  this  coast  in  the  latitude  of  southern  Britain. 
While  it  has  long  been  agreed  that  these  features  must  have  come  from  reports  of  the 
Cabots’  explorations,  “when  it  comes  ...  to  placing  this  named  coast  in  the 
actual  geography  of  the  northeastern  part  of  North  America,  the  most  diverse  views 
have  been  advanced.”  Dr.  Ganong  is  of  the  opinion  that  the  “named  coast” 
represents  the  southern  shore  of  Newfoundland  and  the  eastern  shore  of  Cape 
Breton  Island. 

The  Portuguese,  Joam  Alvares  Fagundes,  explored  this  same  region  about  1520. 
Upon  information  gathered  by  Fagundes  appear  to  have  been  based  in  part  the 
delineation  of  the  region  and  many  of  the  place  names  on  the  excellent  maps  of  the 
Portuguese  cartographers  Lopo  and  Diogo  Homem  of  the  middle  of  the  century. 
Fagundes'  work,  though  well  attested,  has  been  neglected  by  modern  historians. 
Ganong  believes  it  “quite  worthy  to  be  ranked  with  that  of  the  Cabots  and  the 
j  Cortereals.  ” 

From  jean  de  \’errazano’s  great  voyage  of  1524  from  the  Carolinas  to  Newfound¬ 
land  a  third  type  of  map  was  derived.  Outstanding  examples  are  the  maps  of  Mag- 
giolo(i527),  Hieronymus  de  Verrazano  (1529),  and  Gastaldi  of  the  mid-century.  In 
1909  a  new  version  of  Jean  de  Verrazano's  letter  to  his  patron,  Francis  I  of  France, 
\  was  discovered  and  has  served  definitely  to  authenticate  the  voyage,  on  which  some 
scholars  had  previously  cast  doubt.  In  the  light  of  this  new  version  Dr.  Ganong 
;  discusses  afresh  not  merely  the  Canadian  portion  but  the  entire  length  of  coast  line 
>  visited  by  Verrazano  and  shown  on  the  maps  based  on  his  explorations.  The  names 
' ;  .Acadia  and  Norumbega  are  traced  to  Verrazano.  “Acadia”  is  perhaps  a  corruption 
I  of  ".Arcadia,”  first  applied  to  the  Accomac  peninsula  of  A'irginia  because  of  the 
I  delightful  scenery  and  climate  and  later  shortened  and  transferred  to  the  Maritime 

;  Provinces  of  Canada.  “Norumbega,”  subsequently  shifted  to  the  vicinity  of 

Penobscot  Bay,  was  apparently  the  “name  used  by  the  Indians  of  Narragansett 
;  Pay  for  their  country.” 
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AIDS  TO  GEOGRAPHICAL  STUDY  | 

Two  Recent  Geographical  Bibliographies.  The  latest  number  of  Geograpkisches 
Jahrbuch  (Vol.  46,  for  1931)  includes  a  bibliographical  review  by  Professor  Hermann 
Haack  of  progress  in  cartography,  1909-1930,  and  also  the  last  part  of  Professor 
Bruno  Dietrich’s  similar  compilation  for  the  regional  geography  of  North  America. 
1916-1930,  of  which  the  first  installment  appeared  in  the  Jahrbuch  for  1930  (V’d. 
45).  In  both  cases  the  periods  covered  were  so  long  and  the  publications  to  be 
considered  so  many  and  scattered  that  the  compilers  have  felt  obliged  to  explain 
that  their  summaries  are  incomplete.  Notwithstanding,  Haack  cites  no  less  than 
1316  titles,  and  Dietrich  more  than  4530. 

Haack’s  review  is  divided  into  four  sections.  The  first  comprises  general  worb, 
serials,  discussions  of  special  problems  pertaining  to  maps  as  a  whole,  and  interna¬ 
tional  world  maps.  The  second  and  third  cover  map  design  and  projections,  symbols, 
and  reproduction.  The  fourth  has  to  do  with  special  ty|>es  of  mapts — physiographic, 
biological,  anthropogeographic,  etc. — and  the  fifth  with  "cartometry,”  or  measure¬ 
ments  based  on  or  associated  with  maps.  The  scope  of  the  review  is  thus  strictly 
limited.  Geodetic  and  topographical  surveys,  discussions  of  map  reproduction  from 
the  purely  technical  point  of  view,  and  papers  on  the  history  of  cartography  are  not 
listed,  nor  are  references  given  to  individual  maps  and  atlases  except  in  cases  where 
they  illustrate  the  development  of  cartographical  methods. 

Dietrich’s  summary  for  North  America  supplements  for  1916-1921  and  brings  up 
to  date  Professor  Kurt  Hassert’s  review  for  191 2-192 1  (Geogr.  Jahrbuch,  Vol.  39, 
1919-1923;  see  Geogr.  Rev.,  V’^ol.  14,  1924,  pp.  643-644).  Though  he  deals  with  a 
period  only  twice  as  long  as  that  covered  by  Hassert,  Dietrich  gives  four  times  as 
many  references.  Even  so,  he  remarks  on  the  difficulty  of  gathering  the  material. 
Dietrich’s  review  embraces  North  America  north  of  Mexico.  The  first  part  includes 
general  works  on  the  continent  and  on  the  United  States  and  both  general  and 
detailed  works  on  Canada;  the  second  lists  works  on  the  larger  regions  of  the  United 
States  and  local  studies  arranged  by  states.  It  is  to  be  regretted  that  such  a  com¬ 
prehensive  and  serviceable  compilation  should  be  somewhat  marred  by  errors  in 
the  spelling  of  names  and  in  classification.  A  paper  on  Nantucket  appears  under 
“New  York”;  one  on  Maryland  and  Pennsylvania  under  "New  England.’’  It 
would  seem  as  if  many  of  the  references  to  physiographic  studies  of  local  areas  might 
better  have  been  placed  with  similar  references  under  state  headings  than  under 
the  heading  “major  regions”  (Grosslandschaften).  While  these  are  minor  defects, 
they  annoy  the  student  who  wishes  to  use  the  bibliography  expeditiously  and 
efficiently.  The  compiler,  however,  has  thoroughly  explored  the  professional 
“literature”  of  North  .American  geography  both  in  European  and  American  period¬ 
icals.  He  has  also  ranged  wridely  over  the  field  of  government  publications  and 
has  combed  out  a  good  deal  of  material  from  serials  published  under  the  aegis  of 
other  disciplines — history,  economics,  geology,  and  sociology. 

OBITUARY 

Dr.  Hendrik  Blink.  On  December  26,  1931,  Dr.  Hendrik  Blink,  dean  of  Dutch 
geographers,  died  suddenly  in  The  Hague  at  the  age  of  79. 

Professor  Blink  laid  the  foundations  for  the  development  of  the  study  of  economic 
geography  in  the  Netherlands.  On  his  initiative  the  Nederlandsche  Vereeniging 
voor  Economische  Geographie  (Netherlands  Society  for  Economic  Geography)  was 
established  in  the  year  1909.  In  its  membership  of  scholars,  teachers,  and  business 
men  this  organization  truly  reflects  what  Dr.  Blink  emphasized  during  the  many 
years  of  his  fruitful  life — the  value  of  economic  geography  as  a  science  from  an 
educational  point  of  view  and  in  practical,  every’day  life.  In  January,  1910,  there 
was  published  as  the  organ  of  the  society  the  initial  issue  of  the  Tijdschrift  voor 
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Econnmische  Geographic,  the  first  and  for  many  years  the  only  scientific  periodical 
in  the  world  devoted  entirely  to  economic  geography.  From  that  time  until  his 
death  I>r.  Blink  was  active  as  an  officer  of  the  society  and  as  senior  member  of  the 
board  of  editors  of  the  magazine. 

The  numerous  articles  he  contributed  during  these  more  than  twenty  years  bear 
witness  to  his  faculty  for  work.  Among  his  numerous  other  publications  the  most 
important  are:  "Nederland  en  zijn  bewoners"  (The  Netherlands  and  Its  Inhabi¬ 
tants),  1887-1892,  "  Geschiedenis  van  den  boerenstand  en  van  den  landbouw  in 
Nederland”  (History  of  the  Agricultural  Class  and  of  the  Agriculture  of  the  Nether¬ 
lands),  1902-1904,  “Opkomst  van  Nederland  als  economisch-geografisch  gebied” 
(Development  of  the  Netherlands  as  an  Economic  Geographic  Region),  1927. 

William  Van  Royen 

;  Jacques  Levainville.  Jacques  Levainville  died  in  Rouen  on  January  20  at  the  age 
j  of  61.  A  brief  memoir  by  M.  Gallois  app>ears  in  the  February  number  of  the  Bulletin 
j  de  r Association  de  Geographic  Frangais.  M.  Levainville  is  known  as  the  author 

of  a  substantial  regional  monograph  on  Morvan  (1909)  and  an  admirable  city  study 
j  of  Rouen  (1913).  His  geographical  interests  lay  primarily  on  the  economic  side, 
I  especially  in  the  field  of  mineral  industries.  To  the  Geographical  Review  he  con- 
I  tributed  articles  on  the  French  iron  industry  ( 1923),  on  the  port  of  Strasbourg  (1923), 
and  on  the  economic  geography  of  the  Rhine  (1924).  A  short  time  before  his  death 
'  he  finished  the  preparation  of  a  second  edition  of  his  book  "  Industrie  du  fer  en 
i  France,”  first  published  in  1922. 
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The  Economic  and  Financial  Status  of  Japan 

Harold  G.  Moulton  and  J unichi  Ko.  Japan:  An  Economic  and  Financial 
Appraisal,  xix  and  645  pp.;  maps,  diagrs.  The  Brookings  Institution,  Wash¬ 
ington,  D.  C.,  1931.  $4.00.  8K  X  sK  inches. 

This  publication  of  the  Brookings  Institution  would  justify,  if  no  others  did. 
their  assertion  that  it  ‘‘is  in  a  very  real  sense  an  institutional  product."  Subject  to 
the  usual  checks  by  which  the  Institution  aims  to  keep  high  the  standard  of  its 
investigations  it  is  in  itself  the  product  of  international  cooperation.  Some  three 
years  before  its  appearance,  Inouye,  whose  tragic  death  recently  startled  the  world, 
and  who  was  then  president  of  the  Institute  of  Pacific  Relations,  proposed  a  com¬ 
prehensive  scientific  investigation  of  Japan's  economic  and  financial  condition 
for  the  information  both  of  Japan  and  the  rest  of  the  world.  As  Governor  of  the 
Bank  of  Japan  he  furnished  the  serN’ices  of  Mr.  Ko,  head  of  its  department  of  eco¬ 
nomic  research,  and  as  Minister  of  Finance  he  assured  the  cooperation  of  that  and 
other  departments  of  the  government.  With  the  aid  thus  provided,  the  author 
has  had  far  more  adequate  material  than  had  before  been  available  and  has  made  a 
most  substantial  and  important  contribution  to  our  knowledge  of  the  recent  de¬ 
velopment  and  contemporary  conditions  of  Japan. 

Chapter  3.  Geography  and  Resources,  covers  only  eight  pages  and  can  give  but 
a  bare  survey  of  the  topography,  climate,  and  resources  of  the  Empire.  It  provides 
the  central  theme  for  the  book,  at  least,  by  the  figures  of  population  for  Japan 
proper  (excluding  colonies) — 64  million  on  an  area  equal  to  that  of  the  state  of 
Montana,  437  persons  to  the  square  mile.  Still  more  impressive  are  the  figures  for 
persons  to  a  square  mile  of  arable  land,  2774  (cf.  Great  Britain,  21 70;  Belgium,  1709: 
the  United  States,  229).  Chapter  4  (pp.  33-67),  Utilization  of  National  Resources, 
explains  how  the  population  is  supported.  As  only  half  of  the  land  is  privately  owned, 
and  of  this  again  nearly  half  (45  per  cent)  is  in  forest,  the  pressure  upon  the  remaining 
fraction  of  agricultural  land  is  naturally  severe.  Most  cultivators  (70  per  cent  of 
the  agrarian  families)  have  holdings  averaging  2.5  acres;  less  than  i  per  cent  have 
holdings  of  more  than  12  acres,  .'\bout  half  of  the  arable  land  is  cultivated  with  the 
national  staple,  rice,  whose  yield  has  been  brought  up  to  nearly  40  bushels  an  acre; 
climate  and  rainfall  favor  its  growth,  and  the  people  have  given  it  preference  over 
cheaper  grains,  barley  and  millet,  as  the  standard  of  living  has  risen  since  the  World 
War.  Another  characteristic  crop,  the  mulberry,  is  also  of  increasing  importance. 
But  the  most  evident  influence  of  geography  on  the  food  supply  is  the  prominence 
of  the  fishing  industry,  accounting  for  approximately  a  quarter  of  the  whole  world’s 
product.  The  combination  of  the  long  coast  line  (more  than  double  that  of  the 
United  States,  although  the  area  is  but  one-twentieth)  and  of  different  ocean  cur¬ 
rents,  warm  and  cold,  provides  extraordinarily  favorable  conditions  and  makes  fish, 
not  meat,  the  natural  accompaniment  of  rice  in  the  national  dietary,  Japan  ranks 
next  to  Sweden  and  Finland  in  the  proportion  of  its  area  in  forests  and  has  an  unusual 
variety  of  timber  by  reason  of  the  differences  in  altitude  and  latitude  but  uses  so 
much  wood  for  building  and  for  heating  that  it  is  no  longer  self-sufficient.  Mineral 
resources  are  scanty,  and  there  is  a  deficiency  even  of  coal  and  copper. 

The  rapidly  increasing  population  has  been  drawn  into  manufacture  and  trade 
as  the  only  means  of  buying  from  the  outside  world  the  needed  food  and  raw  mate¬ 
rials.  In  this  shift  of  CKCupations  the  government  has  played  a  part  of  active  leader- 
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ship,  developing  mines,  factories,  and  metallurgical  establishments  on  its  own  account 
besides  assisting  private  enterprise  with  loans,  tax  exemptions,  and  tariff  favors. 
The  period  of  the  World  War  and  succeeding  years  was  marked  by  rapid  economic 
expansion  and  great  apparent  prosperity.  The  country  was  actually  living  beyond 
its  means  and  was  brought  to  a  realization  of  the  fact  by  the  serious  financial  crisis 
of  1927.  By  reason  of  the  close  connection  of  public  and  private  finance  the  national 
treasury  was  necessarily  involved,  and  an  ominous  feature  of  recent  years  has  been 
its  steadily  recurring  deficit.  In  view’  of  the  present  situation  it  is  interesting  to 
have  the  author's  judgment:  “A  balanced  budget  and  tax  reduction  can  be  accom¬ 
plished  only  if  military  outlays  are  curtailed.” 

\  brief  surv’ey  can  give  little  idea  of  the  encyclopedic  scope  of  the  book  in  the 
field  of  economics  and  finance.  An  appendix  of  80  pages  is  filled  with  statistics; 
in  the  text  statistics  are  used  sparingly  and  with  discrimination.  The  two  maps 
included  are  unimportant,  but  the  graphs  used  to  illustrate  statistical  facts  are 
excellent.  Clive  Day 


The  Climate  of  the  Japanese  Empire 

T.  (IKADA.  The  Climate  of  Japan.  Maps,  diagrs.,  index.  Bull.  Central  Meteorol. 

Observatory  of  Japan,  Vol.  4,  1931,  pp.  89-416.  12x9  inches. 

With  so  great  a  longitudinal  spread — from  50“  N.  in  southern  Sakhalin  to  22®  N. 
in  Formosa — the  Japanese  Empire  naturally  exhibits  a  variety  of  climates.  What  is 
less  generally  appreciated  is  the  extension  of  monsoonal  influences  over  the  entire 
area,  from  Korea  to  the  Bonin  Islands.  This  basic  characteristic  of  the  climate  of 
japan  is  emphasized  by  Mr.  Okada  in  the  first  section  of  his  monograph  as  a  prelude 
to  the  “climatographic”  description  of  the  climatic  regions,  17  in  number,  into  which 
he  divided  his  country.  Many  interesting  items  are  here  included,  for  instance  the 
account  of  the  extraordinarily  heavy  snowfall  on  the  northwestern  (Japian  Sea) 
coast  of  Honshiu  consequent  on  the  northwest  monsoon  of  winter  and  of  the  marked 
fohn  development  at  Gensan  in  northeastern  Korea. 

The  second  section  of  the  work,  “Climatology,”  takes  up  the  usual  elements  in 
turn  and  is  followed  by  61  tables  and  35  plates  of  maps  and  graphs.  Interpretation 
is  made  of  certain  unusual  or  distinctive  features,  for  instance,  of  the  famous  “plum 
rains”  of  Japan  proper  which  occur  between  mid-June  and  mid-July.  This  phenome¬ 
non  ap|)ears  to  be  “a  kind  of  cyclonic  rain  ”  due  to  the  passage  of  shallow  barometric 
depressions  from  southern  China  whose  eastward  progress  is  arrested  by  the  northern 
Pacific  anticyclonic  area.  When  ice  is  particularly  abundant  in  the  Sea  of  Okhotsk 
and  off  Kamchatka  and  the  cold  current,  Oyasiwo,  is  in  consequence  particularly 
strong,  the  high-pressure  area  is  well  advanced  towards  Japan  and  cool,  overcast 
weather  prevails.  Such  happened  in  1902  and  1912.  When  the  converse  is  the  case 
the  plum  rains  fail,  as  in  1883  and  1893— years  of  drought  over  the  whole  of  Japan. 
This  is  the  Kara-tuyu,  the  “empty  rainy  season.” 

The  Crossing  of  Rlb'  al-Khali 

Bektka.m  Thomas.  Arabia  Felix:  Across  the  “ Empty  Quarter  ”  of  Arabia.  With  a 
Foreword  by  T.  E.  Lawrence  and  an  Appendix  by  Sir  .'\rthur  Keith,  xxix  and 
397  pp.;  maps,  diagrs.,  ills.,  index.  Charles  Scribner’s  Sons,  New  York,  1932. 
85.00.  X  6yi  inches. 

One  midnight  in  early  October,  1930,  a  lone  Englishman  had  himself  secretly 
rowed  out  to  sea  from  the  port  of  Muskat  in  Oman  and,  embarking  on  an  oil  tanker 
that  had  come  to  meet  him,  was  borne  away  down  the  coast  toward  Dhufar.  Just 
four  months  later  this  same  Englishman  with  a  few  Badawin  appeared  out  of  the 
desert  at  Doha  on  the  Arabian  shore  of  the  Persian  Gulf.  Arabia’s  “  Empty  Quarter,  ” 
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the  immense  unknown  tract  of  the  south,  had  at  last  been  crossed  by  an  explorer 
from  the  Western  World,  and  one  of  the  world’s  few  remaining  larger  problems  in 
pioneer  exploring  had  been  solved. 

The  press  has  made  widely  known  the  more  sensational  aspects  of  Bertram 
Thomas’  journey — the  forced  marches,  the  dangers  from  hostile  attack  and  from 
death  by  thirst  and  exhaustion,  the  finding  of  tracks  leading  to  a  mysterious  ruined 
city,  the  hearing  of  singing  sands;  but  only  when  we  read  “Arabia  Felix’’  is  it  fully 
borne  in  on  us  how  much  more  was  this  journey  than  merely  a  magnificent  stunt. 
Long  residence  in  Iraq  and  in  Oman,  as  Wazir  of  the  Sultan  of  that  state,  long  wander¬ 
ings  on  the  fringes  of  the  desert,  and  scholarly  tastes  had  given  Thomas  a  unique 
background  of  experience  combined  W'ith  consummate  skill  in  dealing  with  Arab 
tribesmen.  Without  this  background  he  could  never  have  accomplished  the  journey 
in  the  way  he  did;  nor  could  he  have  gathered  the  information  about  land  and  people 
that  made  the  journey  a  success  from  the  scientific  point  of  view. 

By  traveling  with  camels  in  the  age-old  way  Thomas  was  able  to  gather  specimens 
of  rocks,  reptiles,  mammals,  and  insects;  to  take  photographs  and  measure  heads; 
to  carry  out  a  compass  traverse  and  to  tie  it  in  with  positions  astronomically  deter¬ 
mined;  to  record  precise  notes  on  things  seen  along  the  route  as  well  as  on  languages, 
folklore,  manners  and  customs,  and  the  distribution  of  tribes.  The  sojourn  in  the 
exotic  hinterlands  of  Dhufar  while  awaiting  the  arrival  of  the  Badawin  escort  yielded 
valuable  results.  Here  the  Qara  Mountains  rise  to  altitudes  of  about  3000  feet, 
clothed  with  a  tropical  jungle,  the  gift  of  moisture  borne  thither  on  the  southwest 
monsoon.  Their  principal  product  is  frankincense  gathered  from  groves  at  altitudes 
of  2000  to  2500  feet.  They  form  the  geographical  center  of  a  “South  Arabian  eth¬ 
nological  enclave”  and  “seem  to  have  afforded  a  natural  asylum  for  aborigenesor 
early  settlers  driven  south  and  east  by  more  virile  peoples,  or  attacked  from  the  sea.” 
Here  are  spoken  non-Arabic,  though  Semitic,  languages  apparently  related  to  the 
Ethiopic,  and  here  survive  pagan  and  animistic  cults  that  “elsewhere  in  Muslim 
Arabia  .  .  .  would  be  dubbed  ungodly  at  the  least.”  Head  measurements  and 
other  physiological  observations  show  that  the  broad-headed  and  almost  beardless 
Arabs  of  these  southern  regions  are  racially  distinct  from  the  long-headed  Arabs  of 
the  north  and  probably  represent  “a  residue  of  Hamitic  population  which  at  one 
time  occupied  the  whole  of  Arabia.” 

Between  the  Qara  Mountains  and  the  sands  of  Ar-Rimal  lies  a  belt  of  steppe 
land.  This  zone  falls  beyond  the  spheres  of  influence  both  of  the  Sultan  of  Oman, 
who  rules  the  coastal  settlements,  and  of  Ibn  Sa'ud,  who  has  enforced  peace  upon  the 
tribes  of  the  sands  farther  north.  In  these  remote  districts,  the  normal  order  of 
things  in  desert  Arabia  prevails,  a  regime  of  constant  intertribal  warfare  and  raiding. 
Crossing  the  steppe  was  the  most  dangerous  part  of  Thomas’  journey.  “The  life 
of  the  steppe  is  primitive  in  the  extreme  .  .  .  drought  and  the  fear  of  raiders 
drive  these  tribes  back  on  to  their  water  in  the  mountains.  But  at  heart  they  are 
wedded  to  their  nomadic  existence,  and  whenever  rain  comes  they  launch  out  with 
their  flocks  and  herds  into  the  desert,  where  every  little  rock  hollow  capable  of  holding 
rain-water  has  a  name  and  a  memory.  Here  they  remain  for  a  space  till  once  more 
drought  threatens  and  hunger  drives.  There  is  not  sufficient  water  to  support  the 
horse  or  the  dog.  Tents  or  houses  are  unknown.  In  the  steppe  their  place  is  taken 
by  the  shade  of  an  acacia,  and  in  the  mountains  by  a  cave.” 

The  great  sand  desert  is  not  the  utterly  waterless  expanse  that  it  has  sometimes 
been  pictured.  Scattered  water  holes  exist,  and  fortunately  rains  had  replenished 
them  before  Thomas’  visit.  The  sand  lies  deepest  and  the  sand  hills  rise  highest 
along  the  southern  border.  So  steep  are  the  slopes  that  no  motor  car  could  cross 
them;  but  farther  north  the  sands  flatten  out,  and  as  the  Persian  Gulf  is  approached 
they  give  way  again  to  steppe  land. 

Thomas*  account  of  the  Badawin  of  Ar-Rimal  often  reminds  one  of  what  Alois 
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Musil  has  told  in  great  detail  of  their  northern  cousins,  the  Rwala.  The  lives,  the 
character,  and  the  outlook  of  both  groups  are  strikingly  alike.  Both  are  wholly 
dependent  on  their  camels,  and  there  is  the  same  ceaseless  movement  from  place  to 
place  in  search  of  water  and  of  pasturage.  Whether  he  roam  with  the  Arabs  of  the 
Rub'  al-Khali  or  with  those  of  the  Syrian  desert,  the  traveler  will  encounter  the 
same  fatalistic  attitude,  the  same  awareness  of  the  omnipresence  of  Allah — though 
the  southern  Radawin  are  perhaps  more  punctilious  than  the  Rwala  in  performing 
therequired  daily  prayers.  In  both  regions  the  traveler  will  meet  the  same  democratic 
spirit  of  good  comradeship,  if  he  know  how  to  evoke  it,  and  will  hear  the  same  type 
of  song  and  similar  stories  of  talking  beasts  and  mighty  heroes.  He  will  find  the  same 
highly  developed  sense  of  direction  on  the  part  of  some  of  the  leaders  but  will  note 
that  it  is  quite  lacking  among  most  of  the  tribesmen;  and  in  both  regions  he  will 
mar\-el  at  the  skill  with  which  tracks  in  the  sand  are  read.  In  these  and  in  many  other 
respects  the  cultural  uniformity  of  nomadic  Arabia  is  evident. 

‘‘.Arabia  Felix"  would  have  been  notable  among  books  of  travel  even  had  its 
main  theme  been  the  record  of  a  far  less  momentous  exploration.  The  author  steers 
the  course  of  his  narrative  as  skillfully  as  he  steered  his  camels  through  the  desert. 
He  tells  just  enough  of  his  own  experiences  to  make  a  good  tale  but  never  bores  the 
reader  with  too  many  personal  details.  Of  some  of  his  predecessors — Doughty, 
I’algrave,  Burckhardt,  Blunt — Colonel  T.  E.  Lawrence  says  in  the  foreword:  ‘‘they 
just  wrote  a  wander-book  and  the  great  peninsula  made  their  prose  significant." 
This  is  also  true  of  Thomas.  ‘‘Here  once  more  is  the  compleat  Arabian  traveller 
enshrined.” 

The  Early  Magyar  Migrations 

C.  A.  .Macartney.  The  Magyars  in  the  Ninth  Century.  241  pp.;  map,  indexes. 

Cambridge  University  Press,  1930.  15s.  9x6  inches. 

•An  analysis  is  made  of  the  two  principal  sources  of  information  regarding  the 
Magyars  during  the  century  that  preceded  their  occupation  of  Hungary.  The  first 
of  these  sources  was  an  Arabic  geographical  report  on  the  countries  of  the  North: 
although  the  archetype  of  this  report  has  been  lost,  three  divergent  versions — those 
of  I  bn  Kusta,  Gardezi,  and  al-Bekri  remain.  A  comparison  of  these  versions  shows 
that  the  report  was  made  up  of  three  strata  which  arose  through  a  re-writing  of  the 
original  report  by  authors  who  sought  to  bring  it  up  to  date.  The  oldest  stratum, 
‘‘.A,”  represents  the  Magyars  as  living  on  the  southwestern  slopes  of  the  Urals, 
between  the  country  of  the  Burtas  on  the  west  and  that  of  the  Bashkirs  on  the  east, 
i.e.,  between  the  present  Samara  and  Orenburg.  E)zaihani  called  this  region  ‘‘the 
first  frontier  of  the  Magyars."  The  second  stratum,  "B,”  represents  the  Magyars 
as  living  between  the  Kuban  and  the  Don,  at  the  northwest  of  the  Caucasus.  The 
third  stratum,  "C,”  represents  the  Magyars  as  located  in  the  legendary  Etel-koz, 
the  region  west  of  the  mouth  of  the  Don. 

The  second  source  for  the  Magyars  in  the  ninth  century  is  Constantine  Porphyro- 
genetos,  “De  Administrando  Imperio,”  which  was  rather  a  treatise  on  statecraft 
prepared  for  the  emperor’s  son  than  a  work  of  either  geography  or  history.  Con¬ 
stantine  considered  the  cardinal  point  in  the  North  European  situation  to  be  the 
position  of  the  Petchenegs.  Hence  he  continually  points  out  their  overwhelming 
power  and  the  defeats  they  had  inflicted  on  the  Magyars.  A  critical  examination 
of  Chapters  37  to  40  of  Constantine’s  work  shows  several  parallel  stories  dealing 
with  the  expulsion  of  the  Magy’ars  from  the  location  showm  in  "C"  and  their  settling 
at  the  mouth  of  the  Danube,  ‘‘the  land  of  the  five  rivers.”  From  this  fourth  location 
the  .Magyars  were  expelled  by  the  Petchenegs  in  895  as  a  consequence  of  the  Bulgar- 
f>reek  War  Late  that  year  or  early  in  the  following  year  they  crossed  the  Car¬ 
pathians  and  occupied  their  present  home. 

These  migrations  of  the  Magyars  were  the  result  of  defeats.  They  migrated  not 
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because  they  wanted  to  but  because  they  had  to.  They  were  driven  from  their  second 
location  by  the  Circassians  and  from  their  third  and  fourth  locations  by  the  Petche- 
negs.  In  every  case  the  aggressors  were  forced  by  population  pressure  to  occupy 
neighboring  regions  from  which  they  drove  out  the  inhabitants. 

While  population  increase  led  to  mass  migrations  and  new  conhgurations  of 
populations  on  the  steppes,  trade  led  to  the  development  of  cities  and  empires. 
The  most  interesting  example  is  the  rise  of  the  city  of  Bolgar,  near  the  junction 
of  the  Kama  with  the  Volga.  The  luxury  trade  in  furs  for  the  satisfaction  of  the 
beauties  of  Baghdad  made  this  an  important  trading  post,  since  it  was  near  the 
border  line  between  the  fur-abounding  northern  forests  and  the  steppes.  As  a  result 
of  this  trade,  Bolgar  became  a  great  dty,  the  seat  of  an  empire  that  extended  east, 
southeast,  and  west. 

The  author  introduces  two  theories  of  considerable  interest.  The  first  has  to  do 
with  the  location  of  the  Magyars  near  the  Ural  Mountains,  where  “A"  represented 
them.  In  a  rather  unconvincing  manner  it  is  argued  that  this  location  was  not  the 
original  home  of  the  Magyars  but  on  the  contrary  was  settled  by  a  small  section  of 
the  horde,  who  broke  away  from  the  location  shown  in  “  B"  and  went  north  in  the 
company  of  the  Bulgars.  Hence,  according  to  the  author,  the  Magyars  in  “A" 
had  no  place  in  the  ancestry  of  the  present  Hungarians.  While  this  theory  would 
explain  the  friar  Julian’s  story  of  finding  Magyars  in  Magna  Hungaria  in  the  Ural 
region  in  the  thirteenth  century,  it  fails  completely  to  explain  why  a  small  body  of 
the  Magyars  should  break  away  from  the  horde  to  which  they  belonged  and  should 
join  in  the  northward  migration  of  the  Bulgars. 

The  author’s  second  theory  seems  much  more  plausible.  It  is  based  on  the  story 
of  the  Kavars  related  by  Constantine.  The  author  holds  that  the  Magy’ars  were  at 
first  a  nomadic  but  rather  peaceable  people.  During  their  residence  shown  in  ”C.” 
they  were  joined  by  the  Kavars,  Turkish  mercenaries  in  the  employ  of  the  Khagan 
of  the  Khazars  whom  they  found  unappreciative  of  their  military  prowes.s.  Hence 
they  fled  from  Khazaria,  crossed  the  Don,  and  joined  the  Magyars  on  its  western 
banks.  They  became  the  military’  caste  of  the  Magyar  people,  fought  its  battles, 
and  enabled  it  to  survive.  The  raids  that  followed  the  conquest  of  Hungary  thinned 
the  ranks  of  the  Kavars  to  an  extraordinary  extent.  The  sedentary  agricultural 
Magyars  had  increased  their  number.  Hence  it  was  possible  for  the  Magyars  under 
St.  .Stephen  to  overthrow  the  Gylas,  Prince  of  the  Kavars,  and  to  consolidate  the 
predominance  of  the  Finno-Ugrian  element  in  Hungary  over  all  the  fragments  of 
Turkish  elements.  ^  ^ 


The  Mediterranean  in  Classical  Times 

Ellen  Churchill  Semple.  The  Geography  of  the  Mediterranean  Region:  Its 
Relation  to  Ancient  History,  ix  and  737  pp. ;  maps,  bibliogr.,  index.  Henry  Holt 
and  Co.,  New  York,  1931.  S4.00.  Syi  x  6  inches. 

The  appearance  of  a  book  on  human  geography  that  is  authoritative  and  definitive 
is  an  event.  Such  a  publication  is  Miss  Semple’s  study  of  the  ancient  Mediterranean 
world.  By  confining  her  subject  to  the  Mediterranean  Sea  and  its  borderlands,  a 
region  surrounded  by  barriers,  and  to  the  classical  period  of  its  long  history,  the 
author  has  selected  for  study  a  unit  that  has  limits  both  areal  and  temporal.  Even 
so,  the  scope  of  the  undertaking  is  so  great  that  the  actual  completion  of  the  project 
stands  witness  to  tireless  and  prodigious  industry. 

Those  who  have  followed  the  papers  Miss  Semple  has  contributed  to  periodicals 
as  her  materials  have  accumulated  have  awaited  with  eager  interest  the  completed 
work.  Now  that  it  has  come,  anticipation  is  more  than  satisfied,  because  the  project 
has  been  so  clearly  comprehended  from  its  inception  that  the  several  parts  support 
each  other  to  form  a  strong  and  beautiful  structure.  Elach  pre-printed  article  makes 
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a  chapter  of  the  book,  now  freely  revised  and  amended  for  the  sake  of  harmony  and 
the  incorporation  of  additional  matter. 

The  extraordinary  reach  of  Miss  Semple’s  researches  is  suggested  by  the  array  of 
authorities  cited  at  the  end  of  each  chapter.  Fundamental  is  the  long  list  of  Greek 
and  Roman  writers  whose  works,  read  entire,  have  supplied  the  geographic  nuggets 
that  she  could  extract  from  them.  This  command  of  commentators  contemporary 
with  her  subject  gives  the  book  unique  authority.  But  she  has  not  been  satisfied 
to  rely  on  this  source  material  alone,  and  for  each  topic  she  cites  leading  students  of 
recent  times,  particularly  those  who  wrote  in  English  and  in  German. 

She  has  not  only  consulted  these  varied  sources  but  has  also  digested  them.  The 
integration  of  thousands  of  scattered  facts  testifies  to  the  unifying  geographic  con¬ 
ception  which  the  author  never  loses  sight  of.  Whole  pictures  are  crystallized  in 
flashes  of  brilliant  phrasing.  Boats  are  actually  sailed  or  rowed  along  the  main 
trade  tracks  of  the  Inland  Sea.  Merchants  and  armies  toil  up  the  mountain  barriers 
and  fight  their  way  through  the  passes  that  lead  to  fortune  or  fame  beyond.  The 
Mediterranean  region  pulsates  with  its  complex  but  unified  life,  which  is  knitted  into 
the  lives  of  its  dissimilar  neighboring  regions.  The  details  of  agricultural  practice 
in  the  chapters  on  pastures,  crops,  and  irrigation  make  the  reader  feel  the  intimate 
contact  with  the  land,  always  so  precious  to  the  Mediterranean  peasant.  But  that 
geography  is  more  than  the  trade,  agriculture,  and  manufacturing  on  the  earth’s 
surface  is  clear  to  the  author.  The  social  life  of  the  region  appears  again  and  again 
in  tracing  movements  of  people  and  colonization,  in  pursuing  pirates  to  their  haunts, 
in  delighting  in  pleasure  gardens,  in  contemplating  religion.  Political  life  finds 
geographic  expression  in  the  study  of  city  states,  of  empires,  of  wars,  and  of  laws.  A 
poetic  touch  runs  like  a  thread  of  gold  through  the  discussions  of  temples  and  their 
deities. 

best  of  all,  human  life  never  loses  contact  with  its  surroundings.  The  preliminary 
chapters  on  climate,  land  forms,  and  other  aspects  of  the  natural  environment  are 
tied  constantly  into  the  life  of  the  people;  and,  lest  the  natural  interest  of  the  reader 
in  humankind  cause  him  to  lose  his  perspective  of  the  earth,  every  subsequent 
chapter  faithfully  pictures  the  aspects  of  natural  environment  pertinent  to  the  human 
activities  discussed.  But  one  should  arm  himself  with  an  atlas,  for  the  maps  are  few 
and  not  all  easily  read,  whereas  the  places  mentioned  are  legion. 

It  is  inevitable  that  a  work  of  this  magnitude  should  involve  some  repetition  of 
facts.  Generally  the  context  is  such  that  an  old  fact  in  its  new  surroundings  puts  on  a 
fresh  aspect.  Perhapw  the  most  remarkable  quality  of  the  book  is  the  way  in  which 
the  myriads  of  solid  facts  have  been  woven  into  a  delicate  texture  of  ideas.  The 
reader  should  be  warned,  however,  that  the  book  does  not  make  fast  reading,  for 
it  is  neither  padded  nor  rambling.  What  we  read  is  flowing  narrative,  vividly  recre¬ 
ating  a  time  long  gone  and  a  place  now  considerably  altered. 

Derwent  Whittlesey 

A  Geographical  Introduction  to  World  History 

Hlgo  Hassinger.  Geographische  Grundlagen  der  Geschichte.  xiii  and  331  pp.; 
maps,  bibliogrs.,  index.  (Geschichte  der  fithrenden  V'olker,  herausg.  von  Hein¬ 
rich  Finke,  Hermann  Junker,  Gustav  Schniirer,  Vol.  2.)  Herder  &  Co.,  Freiburg 
im  Hreisgau;  B.  Herder  Book  Co.,  St.  Louis,  1931.  $3.00.  9x6  inches. 

This  volume  forms  the  geographical  introduction  to  the  series  of  monographs  on 
the  history  of  the  leading  peoples  who  have  shared  in  the  political  and  cultural  evolu¬ 
tion  of  Europe,  as  well  as  others  who  have  risen  from  primitive  conditions  to  take  their 
place  in  the  universal  empire  of  culture.  Four  or  five  volumes  are  to  appear  annually, 
and  the  completed  series  will  form  an  extensive  world  history. 
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In  a  book  of  331  pa(^.  of  which  64  are  devoted  to  chapter  bibliographies,  th* 
author,  already  known  for  his  contributions  to  political  geography,  has  spread  before 
his  readers  a  vast  panorama.  After  three  introductory  chapters — Geography  and 
History,  Earth  and  Man,  The  Continents  of  the  Old  World— he  begins  his  main 
theme,  the  description  of  the  physical  surroundings  of  the  historical  nations  from 
Kgypt  and  Mesopotamia  to  the  great  empires  of  our  day  and  their  influence  on  the 
development  of  organized  states.  A  final  chapter  presents  a  politico-geographical 
survev  of  all  empires  from  Egypt  to  Japan,  w  ith  computations  of  their  extent,  popu¬ 
lations,  etc. 

The  book  is  a  model  of  condensation.  To  have  adequately  filled  so  large  a  pano¬ 
rama  with  due  regard  to  detail  would  have  rerjuired  many  volumes  like  the  recent 
work  of  Ellen  .Semple,  our  leading  anthropogeographer,  entitled  “The  Geography 
of  the  .Mediterranean  World:  Its  Relation  to  Ancient  History"  (reviewed  above)— 
the  labor  of  twenty  years.  The  author,  therefore,  has  merely  attempted  on  the 
broadest  lines  (X)ssible  to  make  a  readable  narrative  out  of  the  vast  material  of  his 
subject,  most  of  which  is  unav'ailable  to  the  general  reader. 

The  theme,  though  as  old  as  Herodotus  who  first  joined  histor>’  and  geography 
into  one  narrative,  has  never  yet  been  systematically  treated  In  German  historical 
literature.  In  it  geography  and  history  still  bear  an  external  relationship  to  each 
other  in  spite  of  Ratzel’s  attempt  to  estimate  the  influence  of  geographical  environ¬ 
ment  on  man’s  development  into  organized  life  and  although  subsequent  historians, 
notably  Eduard  Meyer  in  his  “(ieschichte  des  Altertums”  and,  more  recently, 
Helmolt  in  his  “ VVeltgeschichte,"  have  given  geographical  introductions  to  various 
parts  of  their  works. 

The  up-to-dateness  of  the  work  is  shown  for  example,  by  a  notice  of  Woolley’s 
actual  proof  at  Ur  in  1929,  of  a  flood  that  extended  over  Mesopotamia  toward  the 
close  of  the  fourth  millennium  l)efore  the  Christian  era  and  was  described  in  the 
Babylonian  epic  of  (jilgamesh  and  borrowed  by  the  Hebrews  during  their  Great 
Captivity  ("Ur  and  the  Deluge,”  1930).  One  can  find  little  fault  with  most  of  the 
generalizations  throughout  the  book:  e.g.  that  mankind  originated  in  a  “single 
hearth”  somewhere  in  Central  Asia  (p.  25)  and  that  the  Mongolian  Urhetmat  is 
probably  to  be  sought  in  the  Gobi  l.)esert  (p.  54);  that  the  mixture  of  European  races 
was  already  for  the  most  part  perfected  in  prehistoric  times  (p.  42);  that  the  Nordic 
race  includes  certain  non-Teutonic  Baltic  peoples  and  some  dark-complexioned 
Germans  as  well  (p.  43);  that  Necho  probably  did  not  circumnavigate  Africa  about 
600  B.  C.  (p.  212);  and  that  the  North  American  Indians  came  from  Asia  (p.  241 1. 
But  certain  other  conclusions  seem  more  doubtful:  e.  g.  that  the  Sahara  kept  the 
blacks  from  reaching  the  Mediterranean  (p.  62);  that  the  Tartessians  of  Spain- 
following  A.  Schulten's  contention  that  they  were  seafarers  ("Tartessos,”  1922),  were 
originally  Cretans  (p.  175) — though  Hassinger  repeats  the  latter’s  notion  that  their 
disappearance  is  to  be  connected  with  Plato’s  Atlantis,  which  fabled  land  he  rather 
places  on  the  site  of  the  Shott-el-Jerid  on  the  coast  of  Tunis;  that  Solomon’s  gold 
land  of  Ophir  can  only  be  generally  assigned  to  some  locality  between  Africa  and 
the  Golden  Chersonesus  of  Farther  India  (p.  212);  that  the  American  Indians  num¬ 
bered  between  40  and  50  millions  at  the  advent  of  the  whites  but  now  only  25  (p.  256). 

The  intimate  relationship  between  landscape  and  culture  is  well  illustrated  by  the 
author’s  treatment  of  Egyptian  religion,  art,  and  science  (pp.  73-74).  He  shows 
that  the  Egyptian  gods  were  (lersonified  by  native  animals;  that  Egyptian  decorative 
art  used  local  plant  life — piapyrus,  palm,  lotus;  that  early  Egyptian  mud  huts  with 
their  flat  roofs  and  inclined  walls  were  taken  over  into  architecture;  that  temple 
walls,  pylons,  mastabas,  and  stepped  pyramids  go  back  to  the  prehistoric  walls  and 
dams  built  as  protection  against  the  overflow  of  the  Nile;  that  the  Egyptian  clear 
sky  and  broad  horizon  predisposed  the  Nile  dwellers  to  astronomy  and  its  handmaiden 
mathematics.  Instead,  however,  of  accepting  either  F.  Hommel’s  theory  of  the 
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Mesopotamian  origin  of  Egyptian  culture  because  of  alleged  similarities  in  the 
religious  ideas  of  the  two  peoples  (“Die  Babylonische  Herkunft  der  Aegypter,” 
Lul)eck,  1892)  or  the  opposing  view  of  Eduard  Meyer,  Dr.  Massinger  is  content  to 
leave  the  decision  open,  merely  stating  three  possibilities  (pp.  74-75):  that  Egyptian 
culture  was  early  influenced  from  the  south  by  Hamitic  shepherd  nomads  who  had 
reached  Africa  from  South  Arabia  via  the  straits  of  Bab-el- Mandeb;  or  perhaps  by 
nuniads  who  reached  the  Nile  basin  over  the  steppes  of  Nubia  and  there  mixed  with 
an  unknown  race;  or  by  nomads  who  reached  the  Nile  from  the  Indian  Ocean  via 
Abyssinia.  He  further  argues  (p.  76)  for  two  similar,  though  originally  distinct, 
peoples,  the  ancestors  of  Semites  and  Hamites,  who  migrated  from  Arabia  to  the 
northeast  and  northwest  respectively,  in  line  with  the  old  theory  of  G.  Schweinfurth 
("i  lier  den  Ursprung  der  Aegypter,"  Zeitschr.  Jiir  Ethnologie,  Vol.  29,  1897). 

Enough  has  been  said  to  show  that  the  book,  with  its  orderly  sequence  of  chapters 
and  lucid  style,  its  bibliographies,  maps,  and  index,  is,  despite  its  necessarily  cursory 
treatment,  a  welcome  contribution  to  anthropogeography.  Its  wide  and  varied 
inturmatiun  and  presentation  of  conflicting  theories  will  certainly  enlarge  the  knowl¬ 
edge  of  the  reader  in  a  held  hitherto  but  scantily  cultivated. 

Walter  VVoodburn  Hyde 

A  Chronicle  of  Geographical  Discovery 

j.  N.  I..  Baker.  A  History  of  Geographical  Discovery  and  Exploration.  544  pp.; 
maps,  bibliogr.,  index.  (Harrap’s  New  Geographical  Series.)  George  G.  Harrap 
&  Co.,  London,  Bombay,  Sydney,  1931.  12s.  6d.  x  6  inches. 

In  this  comi>act  volume  Dr.  Baker  tells  who  has  gone  where  and  why  in  the  course 
of  geographical  exploration  from  the  days  of  the  Minoans  to  those  of  Byrd  and  Wil¬ 
kins.  For  the  first  time  we  have  in  English  a  substantial  and  connected  chronicle 
of  discovery,  and  as  a  work  of  reference  the  book  will  be  welcome  on  every  geo¬ 
graphical  Ixtokshelf.  The  style,  though  clear  and  straight-forward,  is  not  particularly 
distinguished,  nor  does  the  concept  of  the  work  offer  much  scope  for  originality  in 
the  development  of  ideas.  It  is,  however,  a  good,  honest,  scholarly  book.  Oversights 
and  errors  when  so  much  material  has  to  be  boiled  down  are  unavoidable.  One 
instance  may  be  cited  in  connection  with  a  publication  of  the  .American  Geographical 
Society.  The  last  of  Alois  Musil’s  six  monumental  volumes  on  northern  Arabia 
apjjeared  in  1928,  and  the  series  has  been  widely  reviewed.  Yet  Dr.  Baker  seems 
to  have  overlooked  it.  He  asserts  that  because  Musil  “has  not  yet  published  all 
the  results  of  his  journeys  undertaken  between  the  years  1908  and  1915  .  .  .  he  is 
in  danger  of  losing  credit  for  a  long  and  generally  successful  piece  of  work.” 

Do  Colonies  Pay? 

Constant  Soi  thworth.  The  French  Colonial  Venture,  xi  and  204  pp.;  ills.,  index. 

1*.  S.  King  &  Son,  London,  1931.  12s.  6d.  8}4  x  6  inches. 

France  pays  dear  for  her  colonies.  In  1929  they  cost  751  million  francs  more  than 
they  brought  in.  They  have  always  been  dear,  costing  a  net  279  million  in  1920  and 
148  million  in  1910,  when  francs  were  worth  five  times  as  much  as  now.  Vastly 
the  greater  part  of  the  cost  of  the  colonies  is  military,  75  per  cent  in  1895  and  98  per 
cent  BOW. 

The  commercial  gain  attributable  to  ownership  of  the  colonies  has  been  estimated 
as  2)^  per  cent  of  the  colonial  trade,  both  going  and  coming.  The  argument  for 
exports  runs  parallel  with  that  for  imports,  which  is  to  this  effect:  analysis  of 
imports  article  by  article  makes  it  apparent  that  the  only  significant  advantage 
lies  in  the  importation  of  wines  and  spirits,  and  the  advantage  here  may  be  fixed 
on  the  most  generous  estimate  at  10  per  cent  of  their  value.  Wines  and  spirits  make 
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up  about  a  quarter  of  all  colonial  imports,  hence  the  advantage  for  imports  as  a  whole 
is  2j^  per  cent. 

The  only  really  important  export  from  France  to  her  colonies  is  cotton  goods. 
The  trade  of  the  colonies  is  not  large:  in  the  last  five  years  an  average  importation 
to  France  of  8  billion  francs  in  a  total  importation  of  54  billion,  and  exports  of  5 
billions  in  a  total  of  43  billion. 

The  colonies  offer  little  attraction  to  French  settlement.  About  a  million  French¬ 
men  in  all  are  scattered  throughout  the  French  possessions;  and  most  of  those  are 
in  northern  .Africa,  the  only  colonial  region  necessary  to  France  on  political  and 
military  grounds. 

Generally  speaking,  the  tropical  colonies  are  not  as  well  developed  as  colonies 
of  other  powers;  they  do  not  afford  so  good  an  opportunity  for  investing  French 
capital;  and  they  would  all  be  a  weakness  in  case  of  war.  It  cannot  of  course  be 
assumed  that  France  controls  the  sea. 

While  the  franc  was  declining  in  value  the  fact  that  the  colonies,  except  Indo- 
China,  used  French  currency  relieved  French  importers  from  loss — the  lesser  amount 
of  foreign  goods  a  merchant  could  command  for  a  given  exportation  of  French 
wares,  if  he  dealt  with  a  foreign  country.  The  worry  as  to  course  of  exchange,  this 
reviewer  thinks,  might  be  as  serious  as  the  loss  itself;  but  this  is  an  abnormal  condi¬ 
tion  not  properly  pertaining  to  the  possession  of  colonies. 

It  is  not  possible  to  assign  any  cash  value  to  the  comfort  of  French  merchants  in 
having  Frenchmen  to  deal  with  in  the  colonies  instead  of  having  foreigners  to  deal 
with,  as  they  would  if  the  colonies  belonged  to  other  nations,  though  this  does 
make  for  the  wealth  of  France. 

Examination  of  the  colonies  of  other  powers  leads  the  author  to  conclude  that  the 
British  colonies  have  become  intimately  related  to  the  life  of  the  British  nation  at 
home  in  a  way  that  is  completely  unknown  in  the  case  of  France.  German  colonies 
may  have  been  heedless  of  native  psychology  but  had  been  wonderfully  studied 
and  were  being  developed  with  promising  thoroughness. 

Anyone  who  wants  to  get  at  the  roots  of  things  will  find  the  little  book  good  read¬ 
ing,  though  of  course  it  is  statistical.  The  author  knows  his  subject  and  goes  to  ever> 
available  source  of  information.  The  argument  will  be  unacceptable  to  Frenchmen 
of  imperial  views,  but  they  will  not  regard  it  as  intemperate  or  hostile.  If  the  costs 
are  reckoned  doubly  too  high  France  certainly  is  paying  dear  for  her  colonies. 

Mark  Jefferson 


South  African  Agriculture 

Hubert  D.  Leppan.  Agricultural  Policy  in  South  Africa.  loi  pp.  Central  News 
Agency,  Johannesburg,  South  Africa,  1931.  68.  8^x5^  inches. 

This  little  book  is  a  triumph  of  condensation.  In  100  short  pages  there  is  presented 
a  clear  conspectus  of  South  Africa’s  basic  problem — the  problem  of  a  countiy  of 
primary  production  lately  entered  on  the  commercial  stage  and  enjoying  certain 
advantages  while  suffering  certain  severe  and  peculiar  handicaps.  The  author,  pro¬ 
fessor  of  agricultural  economics  in  Pretoria  University,  is  known  for  "The  Agricul¬ 
tural  Development  of  Arid  and  Semi-Arid  Regions  with  Special  Reference  to  South 
Africa”  (1928),  a  volume  on  conditions  in  South  Africa  illuminated  with  comparisons 
from  Bombay  Presidency,  Australia,  and  the  United  States  of  America.  The  title 
of  the  earlier  work  is  the  clue  to  the  first  factor  in  the  problem.  Instability  in  South 
African  production  has  been  “fostered  by  various  agencies.  Political  upheavals;  the 
exploitation  of  more  or  less  ephemeral  enterprises  such  as  ostrich  and  Angora  goat 
farming,  and  diamond  mining;  maladministration,  such  as  loan  tenure;  the  protection 
of  wheat  and  sugar-cane  cultivation.  .  .  .  But  most  important  of  all  are  the 
violent  fluctuations  imposed  by  the  climate  of  the  country,"  especially  as  regards 
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rainfall,  "most  districts  suffer  the  effects  of  a  very  unreliable  rainfall."  Experience 
has  been  hard-tx)ught.  Some  of  the  lessons  taught  are  summarized  thus: 

"The  best  utilisation  of  the  natural  farming  resources  will  be  brought  about  by 
following  a  policy  which  stresses  the  roles  which  should  be  played  by  the  animal  and 
fruit  industries. 

"  In  the  main  the  arable  land  available  is  limited  in  extent  and  fairly  poor  in  quality 
—vital  facts  because  of  their  basic  importance  in  the  agricultural  economy  of  the 
Union  and  to  the  necessity  for  the  soil’s  constructive  husbandry. 

"The  high  preventable  losses  from  drought  must  be  taken  as  an  index  of  the  mal¬ 
adjustment  of  the  rural  community  to  farming  in  regions  of  uncertain  rainfall. 

"Erosion  seriously  threatens  the  natural  endowments  of  the  country,  and  to  ward 
off  this  danger,  among  others,  steps  must  be  taken  to  improve  native  farming  and 
range  management  in  general. 

"Much  of  the  enterprise  under  irrigation  has  been  premature  and  in  consequence 
the  irrigator  is  in  a  precarious  position.  Measures  must  be  taken  to  improve  the  lot 
of  the  present  irrigator  in  areas  subject  to  frost  and  to  foster  sound  policy  on  this 
land.” 

Professor  Leppan  estimates  that  85  per  cent  of  the  country  cannot  be  utilized 
except  for  pasturage.  Official  attention  and  individual  effort  should  then  be  turned 
toward  the  pastoral  industries  rather  than,  as  in  the  past,  toward  production  of 
grain  for  export.  Here  is  scope  for  a  wide  range  of  improvements — the  introduction 
of  new  grasses,  better  range  management,  more  effective  correlation  between  research 
in  animal  industry  and  plant  technology,  reform  of  agriculture  among  the  natives, 
who  are  by  social  heritage  pastoralists  rather  than  cultivators,  and  the  like. 

One  concludes  Professor  Leppan’s  admirable  survey  of  this  “country  of  uncer¬ 
tainty”  by  echoing  his  sentiment  that  South  Africa  is  no  land  for  the  weakling. 

Rift  Valleys 

Rift  Valleys.  Maps,  diagrs.,  ills.,  bibliogr.  Compte  Rendu,  15th  Session,  Internatl. 

Geol.  Congr.,  South  Africa,  igsg,  Vol.  2,  pp.  323-413.  Pretoria,  1930. 

This  symposium,  of  seven  papers,  includes  contributions  by  E.  J.  Wayland  on 
“Rift  Valleys  and  Lake  Victoria,"  by  Douglas  Johnson  on  “  Geomorphologic  Aspects 
of  Rift  X’alleys,”  and  by  W,  von  Seidlitz  on  “Grabentaler  und  Bruchzonen  in  Mittel- 
europa  und  Vorderasien.”  In  the  first  named  Dr.  Wayland,  of  the  Geological  Survey 
of  Uganda,  restates  his  well  known  view  that  the  western  rifts  were  caused  by  com¬ 
pression  and  presents  new  supporting  evidence.  .According  to  his  interpretation  the 
wide  i)eneplain  of  central  Africa  was  elevated  by  deep-seated  regional  compression. 
Exact  dates  have  not  been  determined,  but  presumably  the  movement  began  early 
in  the  Tertiary  period.  Uplift  was  not  uniform,  and  the  warping  caused  the  drowning 
of  some  stream  valleys  to  form  broad,  shallow  lakes.  In  the  vicinity  of  the  present 
Lake  .Mbert  two  thrust  faults,  facing  each  other,  began  to  develop.  The  long,  narrow 
block  between  the  thrusts  was  depressed  relatively  and  thus  came  to  form  the  floor 
of  the  western  rift  zone.  Ruwenzori,  a  long  ridge  rising  to  great  height  in  the  midst 
of  this  depressed  zone,  is  supposed  to  be  a  wedge-shaped  mass  between  faults  that 
converge  downward;  according  to  Wayland’s  hypothesis,  this  wedge  w’as  forced  up 
by  lateral  compression.  Local  volcanism  has  attended  the  regional  movement; 
some  of  the  vents — for  example  the  Mufumbiro  volcanoes — are  arranged  on  lines 
that  strike  across  the  rifts. 

The  paper  is  accompanied  by  a  “tectonic  map  of  Uganda,"  on  which  the  most 
significant  features  are  some  of  the  streams  and  lakes.  Lake  Victoria,  about  150 
miles  wide  from  west  to  east,  occupies  the  lowest  part  of  a  saucer-shaped  depression 
obviously  formed  by  regional  warping.  The  shores  are  conspicuously  embayed  at 
the  mouths  of  streams.  On  the  west  side  some  of  the  streams  which,  from  the  ar- 
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rangement  of  their  tributaries,  appear  on  the  map  to  be  flowing  away  from  the  lake 
actually  empty  into  it;  their  original  courses  to  the  west  have  been  reversed  bv 
continued  uplift  along  the  east  side  of  the  Albertine  rift  zone. 

Wayland’s  view  deser\’e8  serious  consideration;  but  some  of  his  arguments  are 
unconvincing.  Both  Wayland  and  Willis  have  called  attention  to  reverse  faults 
exposed  locally  in  the  eastern  scarp  of  the  western  rift  zone.  The  age  of  the  rocks 
is  unknown,  and  therefore  the  faults  have  not  been  dated;  but  Wayland  considers 
them  part  of  the  rift  structure,  basing  his  case  on  the  statement  that  the  faults  “cross 
the  trends  of  recognized  pre-rift  systems.”  It  is  not  clear,  however,  that  these 
systems  have  any  value  in  chronology. 

In  “ Geomorphologic  Aspects  of  Rift  V’alleys,”  Professor  Johnson  points  out  the 
possible  complexity  of  the  history  of  rift  valleys  and  related  forms.  The  paper  is 
concerned  chiefly  with  a  deductive  discussion  of  principles  and  is  copiously  illus¬ 
trated  with  excellent  block  diagrams  executed  by  Dr.  E.  j.  Raisz.  In  the  first  section 
the  article  considers  the  morphology  of  single  faults  and  reviews  the  various  condi¬ 
tions  for  the  development  of  fault-line  scarps  (for  which  the  author  prefers  the  term 
“fault-line  erosion  scarps").  Some  criteria  for  distinguishing  such  forms  from  true 
fault  scarps  are  suggested. 

Rift  valleys  and  other  forms  due  to  multiple  faulting  are  considered  under  four 
headings:  “  I.  Tilted  or  monoclinal  blocks;  II.  Rift  blocks;  or  those  relatively  raised 
or  lowered  between  normal  faults;  III.  Thrust  blocks;  those  relatively  raised  or 
lowered  between  reverse  or  thrust  faults;  and  IV.  Step  blocks;  those  raised  or  lowered 
progressively  between  successive  faults  of  concordant  displacement.”  These  general 
types  are  discussed  in  some  detail,  and  actual  examples  are  suggested  to  illustrate 
some  of  the  cases  considered.  In  such  a  detailed  analysis  it  is  essential  for  the 
author  to  adopt  a  terminology.  His  use  of  some  terms  is  open  to  question;  for 
example,  since  "thrust  block”  is  commonly  employed  to  designate  any  mass  moved 
relatively  upward  on  a  thrust  or  reverse  fault,  Johnson’s  special  usage  defined  under 
his  heading  (III)  may  lead  to  some  confusion.  The  reviewer  also  feels  some  disap¬ 
pointment  that  the  author,  in  discussing  his  “thrust-block  basin”  {ramp  valley 
of  Willis),  did  not  adopt  a  more  critical  attitude.  It  seems  extremely  improbable 
that  two  major  thrusts,  dipping  in  opposite  directions  and  closely  parallel,  should 
develop  as  an  isolated  twin  structure  in  a  wide  plateau  and  that  movement  on  the 
thrusts  should  have  the  uniformity  and  nice  adjustment  necessary  to  form  a  long, 
uninterrupted  valley-like  depression  between  the  faults,  with  almost  identical 
heights  of  the  opposing  scarps.  It  is  much  more  reasonable,  on  a  deductive  basis,  to 
assume  a  single  thrust  in  front  of  which  a  parallel  normal  fault  forms  owing  to 
breaking  down  under  increasing  weight  of  the  thrust  mass.  The  result  would  be  a 
type  of  “rift  valley"  not  recognized  in  Johnson's  discussion.  There  is  some  sugges¬ 
tion  that  Death  Valley  is  a  depression  of  this  type. 

“Grabentaler  und  Bruchzonen  in  Mitteleuropa  und  Vorderasien”  gives  brief  but 
valuable  comparative  descriptions  of  various  rift  zones  and  attempts  some  generaliza¬ 
tions.  In  a  preliminary'  discussion  of  horst  and  graben  zones  Dr.  von  Seidlitz  points 
out  that  vertical  movements  on  steep  faults  recur  through  long  geologic  periods, 
w  hereas  horizontal  crustal  movements  are  of  brief  duration  geologically.  Rift  zones 
ordinarily  do  not  cross  belts  of  folding,  although  the  fractures  run  up  to  the  folded 
belt  both  in  the  foreland  and  in  the  backland.  The  author  considers  as  true  graben 
valleys  only  those  that  extend  into  the  foreland  from  a  folded  belt,  almost  at  right 
angles  to  the  trend  of  the  folds;  such  fractures  are  affected  in  an  important  way  by 
the  folding  pressure,  even  if  the  faulting  had  its  origin  at  an  earlier  date.  The  Rhinr 
graben  is  typical  of  such  rifts. 

After  an  examination  of  fracture  zones  in  Europe,  western  Asia,  and  northeastern 
Africa,  the  author  concludes  that  the  rifts  run  far  out  from  a  zone  of  folding  (orogen), 
but  not  as  continuous  units.  Just  as  discontinuous  folds  are  tied  together  to  form 
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a  continuous  belt,  so  rifts  are  arranged  en  echelon  or  as  a  discontinuous  chain  to 
form  a  far-reaching  system.  In  contrast  to  districts  of  folding,  belts  of  fracturing 
have  a  conservative  character;  once  a  steep  break  is  initiated,  it  always  has  a  tend* 
encv  to  yield  again.  On  the  other  hand,  folding  is  seldom  renewed  in  the  same  belt; 
through  addition  of  younger  branching  fold  lineaments  the  zone  becomes  consoli¬ 
dated  and  resistant.  Chester  R.  Longwell 

A  Journey  through  the  African  Rift  Country 

Bailey  Willis.  Living  Africa,  xv  and  320  pp.;  maps,  ills.,  index.  McGraw-Hill 
H(X)k  Co.,  New  York,  1930.  $4.00.  9  x  6}4  inches. 

Rarely  have  narrative  and  description  been  blended  with  scientific  discussion 
more  happily  than  in  this  volume.  In  1929  the  author,  under  the  auspices  of  the 
Carnegie  Institution  of  Washington,  examined  the  rift  valleys  of  east -central  Africa. 
His  principal  object  was  to  get  evidence  bearing  on  the  origin  of  the  great  rifts.  Since 
the  bed  rock  is  heavily  mantled  in  most  parts  of  that  tropical  country,  Willis  found 
it  necessary  to  use  physiography  in  reaching  many  of  his  conclusions  on  the  geologic 
structure.  His  full  report  will  appear  in  a  monograph  to  be  published  by  the  Carnegie 
Institution. 

"Living  .Africa”  gives  an  intimate  account  of  the  author’s  journeys  by  lake 
steamer,  by  automobile,  and  on  foot  through  the  rift  country.  The  book  describes 
the  ()eople,  the  vegetation,  and  the  wild  animals  seen  on  the  journey,  as  well  as  the 
landscapes  and  the  geologic  features.  An  introduction,  entitled  “The  Question,” 
outlines  the  geologic  problems  of  the  rifts;  and  a  concluding  section,  "The  .Answer,” 
states  some  of  the  author’s  conclusions  at  the  end  of  his  field  study.  If  the  reader 
who  is  untrained  in  geology  should  consider  these  brief  discussions  somewhat  outside 
his  interest,  he  will  yet  find  ample  entertainment  and  instruction  in  the  body  of  the 

Chester  R.  Longwell 


.A  Memoir  on  Spitsbergen 

Hekhekt  Knothe.  Spitzbergen:  Eine  landeskundliche  Studie.  109  pp.;  maps, 
diagrs.,  bibliogr.,  index.  Petermanns  Mitt.  Ergdnzungsheft  No.  21 1,  1931. 

Spitsl)ergen  is  the  most  easily  accessible  polar  region  and  has  a  milder  climate 
than  any  other  Arctic  or  Antarctic  land.  It  offers  a  particular  inducement  to 
geographical  study  because  it  presents  the  closest  extant  parallel  to  conditions  that 
obtained  during  the  closing  phases  of  the  Pleistocene  glacial  period  in  Europe  and 
North  .America.  Dr.  Knothe’s  study,  based  on  a  wide  range  of  reading  down  to  the 
latest  publications  and  on  personal  first-hand  knowledge  gained  as  a  member  of 
Professor  K.  Gripp’s  Hamburg  Expedition  to  Spitsbergen  in  1927,  is  extremely 
valuable  to  all  interested  in  this  wonderful  Arctic  country.  It  is  also  opportune  as 
the  last  comprehensive  work  on  the  Spitsbergen  archipelago,  Professor  R.  N.  Rud- 
mose  Brown’s  "Spitsbergen,”  is  now'  more  than  ten  years  old,  and  the  data  have 
increased  enormously  during  the  intervening  decade,  thanks  to  the  work  of  Scandi¬ 
navian,  British,  German,  and  Russian  expeditions  and  of  the  active  Svalbard  Depart¬ 
ment  of  the  Norwegian  government  under  its  able  director  Dr.  A.  Hoel. 

The  area  of  the  archipelago,  which  has  usually  been  taken  at  the  round  figure  of 
s(]uare  miles,  is  now  estimated  by  Dr.  Knothe  at  62,545  square  kilometers 
(24, otto  square  miles).  The  five  main  islands  in  order  of  size  are:  West  Spitsbergen 
(37.900  sq.  km.),  Northeastland  (16,580  sq.  km.).  Edge  Island  (5100  sq.  km.), 
Barents  Island  (1435  sq.  km.),  and  Prince  Charles  Foreland  (625  sq.  km.) — the 
remaining  area  of  905  square  kilometers  including  the  numerous  smaller  islands. 

Northeastland  is  an  ice-covered  waste.  West  Spitsbergen,  also,  is  largely  mantled 
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with  ice  which,  however,  does  not  cover  the  mountain  tops.  The  whole  country  ii 
intersected  by  fiords  large  and  small,  running  in  general  north  to  south  or  east  to 
west  and  thus  affording  the  best  and  easiest  highways  into  the  interior.  The  most 
conspicuous  geomorphological  feature  of  the  Spitsbergen  mainland  (West  Spits¬ 
bergen)  is  the  dramatic  contrast  between  a  narrow  western  range  of  high,  spiry 
mountains  and  a  broad  zone  of  tabular  mountains  and  plateau  country  in  the  central 
and  eastern  parts.  As  the  western  mountains  constituted  the  first  landfall  of  the 
Dutch  discoverers,  they  provided  the  appropriate  name  of  “Spitsbergen,"  meaning 
in  Dutch  the  “peaked  mountains.”  Hence  the  Germanized  form,  “Spitzbergen," 
is  incorrect.  The  mountain  zone  follows  the  outcrops  of  ancient  8edinientar\ 
and  igneous  rocks  which  have  been  folded  by  the  Caledonian  orogeny.  The  broad 
eastern  zone  of  tabular  mountains  and  dissected  plateaus  is,  on  the  contrary,  com¬ 
posed  of  horizontal  or  gently-inclined  sedimentary  rocks  of  ages  from  Devonian 
to  Kainozoic.  An  excellent  folding  geological  map  of  Spitsbergen  is  included  in 
the  volume,  which,  in  spite  of  one  or  two  mistakes  and  omissions,  embodies  the 
latest  g^logfcal  information.  There  is  an  unfortunate  misprint  of  “Bunsen  Land" 
for  “  Bunsow  Land." 

The  chief  agent  in  the  detailed  surface  sculpture  of  the  country  is  frost.  The 
great  stone  deserts,  enormous  screes,  landslides,  and  mud  flows,  are  all  primarily 
due  to  this  action  aided  by  gravity.  Frost  action  on  mud  mingled  with  stones  pro¬ 
duces  the  well  known  “soil  polygons”  or  “steinringe,”  in  which  Spitsbergen  is 
the  classical  region  of  investigation.  Dr.  Knothe  has  dealt  well  with  all  these  topics 
although  he  fails  to  mention  the  extensive  new  British  work  on  soil  polygons,  espe¬ 
cially  Dr.  C.  S.  Elton’s  paf>er  of  1927.  Climatic  conditions  in  Spitsbergen  are 
treated  very  thoroughly  in  this  memoir,  and  the  latest  statistics  are  tabulated. 
The  flora  and  fauna  likewise,  especially  in  their  relations  to  climate,  are  well  in¬ 
vestigated.  It  is  somewhat  surprising  to  find  that  Spitsbergen  can  boast  no  fewer 
than  124  species  of  flowering  plants.  The  Spitsbergen  fauna  has  in  the  past  provided 
profitable  occupation  in  the  hunting  and  trapping  of  blubber,  fur,  and  feathered 
animals  and  may  do  so  again  in  the  future  provided  the  laws  and  regulations  intro¬ 
duced  by  Norway  to  control  hunting  are  strictly  enforced. 

In  an  excellent  chapter  on  “Man  in  Spitsbergen”  Dr.  Knothe  deals  with  the 
history  of  discovery,  whaling,  hunting,  coal  and  mineral  exploitation,  communica¬ 
tions,  and  political  constitution.  The  Norwegians  have  the  larger  economic  interests 
and  the  best  developed  settlements  in  their  dependency  and,  moreover,  possess  a 
fine  record  of  modern  exploration.  Coal,  the  chief  mineral  asset,  is  easily  and  cheapK 
mined,  and  nearly  500,000  tons  were  shipped  in  1924.  Production  decreased  to 
about  half  this  amount  in  1928  and  at  present,  owing  to  the  world-wide  economic 
depression,  is  nearly  at  a  standstill. 

Dr.  Knothe's  detailed  and  comprehensive  memoir  will  long  remain  the  standard 
work  on  the  geography  of  the  Spitsbergen  archipelago.  q  yy  Tyrrell 

Problems  of  the  Auror.x 

Carl  Stormer.  Cber  die  Fh-obleme  des  Polarlichtes.  Diagrs.,  ills.  (Ergebnisse 
der  kosmischen  Physik,  \'ol.  I,  pp.  1-86.)  Akadeniische  Verlagsgesellschaft 
m.  b.  H.,  Leipzig,  1931.  RM.  1.65.  9^  x  inches. 

Displays  of  polar  lights  must  be  numbered  among  the  most  striking  manifestations 
of  nature.  Unlike  the  hidden  forces  of  gravity  and  terrestrial  magnetism,  the  aurora 
can  be  obseiA'ed  without  the  aid  of  instruments  over  large  portions  of  the  earth  s 
surface  and  accordingly  has  been  an  object  of  interest  from  ancient  times.  However, 
the  unsolved  problems  connected  with  auroral  investigation  are  many,  and  the 
present  article  discusses  the  more  important  of  these  in  considerable  detail. 

The  problem  of  chief  interest  to  geographers,  the  geographical  distribution  of  the 
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aurora,  receives  no  detailed  treatment  in  the  article  before  us.  This  subject  was 
invest iftated  about  fifty  years  ago  by  H.  Fritz  who,  on  the  basis  of  4834  observations, 
extending  over  a  period  of  173  years,  computed  the  lines  of  equal  frequency  as  shown 
on  his  well  known  chart  (1881)  here  reproduced  by  Stbrmer.  This  chart  has  never 
been  revised,  although  much  more  observational  material  is  now  available  than 
Fritz  had  at  his  disposal. 

The  article  opens  with  a  description  of  the  various  forms  of  aurora,  well  illustrated 
by  reproductions  of  excellent  and  characteristic  photographs  chosen  from  many 
hundreds  taken  by  the  author  and  his  assistants  in  the  course  of  twenty  years, 
followed  by  a  discussion  of  the  problems  connected  with  and  arising  from  determining 
the  position  of  the  aurora  in  space  by  photogrammetric  measurements,  a  method 
developed  by  Stormer  and  his  Norwegian  colleagues.  The  results  of  such  determina¬ 
tions  obtained  during  expeditions  to  Bossekop  in  1910  and  1913  indicate  altitudes 
of  the  observed  auroras  ranging  from  87  to  350  kilometers  above  the  earth  with  the 
maximum  frequency  in  the  neighborhood  of  100  kilometers.  A  greater  range  was 
found  in  altitudes  measured  in  southern  Norway,  the  extreme  heights  being  80  and 
1000  kilometers.  The  author  discusses  the  effect  of  sunlight  on  the  upper  strata  of 
the  atmosphere  as  affecting  the  spectrum,  altitude,  and  frequency  of  production  of 
auroras.  The  problems  connected  with  remarkable  forms  of  polar  lights  and  their 
spectra,  as  well  as  those  developed  by  recent  work  on  penetrating  radiation  and 
short-wave  radio  echoes  are  also  set  forth. 

The  ingenious  corpuscular  theory’  of  polar  lights,  first  experimentally  studied 
by  Hirkeland  in  1896  and  later  developed  mathematically  by  Stormer  and  very' 
recently  illustrated  by  the  refined  experiments  on  periodic  electron  paths  by  Briiche, 
remains  our  most  important  attempt  to  explain  the  origin  and  nature  of  auroras 
and  many  apparently  related  geophysical  phenomena.  A  large  part  of  the  article 
is  properly  devoted  to  these  important  studies  in  the  development  of  which  the 
author  has  had  no  small  part.  The  latter  portion  of  the  article  contains  a  good 
exposition  of  the  present  status  of  this  work. 

On  the  whole  this  paper  may  be  characterized  as  a  review  of  the  special  work 
to  which  Stormer  has  devoted  many  years  of  study.  Its  perusal  discloses  the  many 
problems  common  to  different  fields  of  terrestrial  and  cosmical  physics,  possibly 
susceptible  of  elucidation  through  investigation  of  polar-light  phenomena.  That  some 
light  indeed  may  be  shed  on  these  in  the  near  future  the  present  activity  in  auroral 
study  affords  much  hope.  Thus,  for  example,  the  systematic  studies  in  progress 
at  the  recently  established  auroral  observatories  at  College,  Alaska,  and  Tromso, 
Norway,  in  conjunction  with  the  widespread  observations  contemplated  in  the 
program  of  work  planned  for  the  International  Polar  Year  1932-1933,  may  be 
exi)ected  to  contribute  considerably  to  this  end.  p  H\rr4ix)N 


The  Problem  of  Terraces 

K.  S.  Sandford,  edit.  Second  Report  of  the  Commission  on  Pliocene  and  Pleistocene 
Terraces.  130  pp.;  maps,  diagrs.,  ills.  Union  Gwgraphique  Internationale, 
Florence,  1930. 

This  report  contains  articles  on  marine  and  river  terraces  in  the  Mediterranean 
region,  Spain,  France,  the  British  Isles,  Holland,  Czechoslovakia,  Poland,  Africa, 
the  Canary  Islands,  the  Argentine,  and  Japan.  Among  the  more  important  con¬ 
tributions  are  Ernest  Chaput’s  concise  statements  regarding  his  own  studies  on  the 
terraces  in  the  valleys  of  the  Seine,  the  Loire,  and  the  Garonne  and  in  regard  to 
Maurice  Gignoux's  investigations  of  the  marine  terraces  in  the  western  Mediterranean 
region.  The  terraces  on  the  French  rivers  mentioned  cannot  be  correlated  with  the 
marine  deposits.  They  are  explainable  equally  well  by  changes  of  sea  level  and  by 
uniform  movements  of  the  land.  There  is  no  indication  of  differential  movements  of 
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the  earth’s  crust.  Gignoux’s  investigations  in  Italy,  which  formed  the  main  batit 
for  Charles  Deperet’s  division  of  the  Quaternary,  and  his  later  studies  in  other  pans 
of  the  western  Mediterranean  reach  the  conclusion  that  there  is  a  common  rh>’thm 
in  the  fluctuations  of  the  ocean  which,  however,  is  frequently  modified  by  local 
volcanic,  seismic,  or  tectonic  influences.  It  is  especially  important  that  the  rhythm 
is  to  be  found  in  different  regions.  Gaetano  Rovereto's  important  investigations  of 
terraces  in  Argentina  support  these  views. 

.■\nother  paper,  by  Exluardo  Hernandez- Pacheco,  treats  the  movements  and  d^ 
posits  of  the  coasts  of  Spain.  The  north  and  northwest  coasts  show  evidence  of 
sinking;  submarine  valleys  have  been  traced  to  500  meters  below  sea  level.  This 
sinking  took  place  in  the  Plicxrene  or  early  Pleistocene.  Caves,  occurring  near  sea 
level,  were  occupied  by  Paleolithic  and  Mesolithic  man,  and  conditions  indicate, 
according  to  Pacheco,  that  the  Cantabrian  coast  has  not  undergone  movements  in 
relation  to  modern  sea  level  since  the  beginning  of  the  last  glacial  epoch.  The  south 
and  east  coasts  of  Spain,  with  the  exception  of  the  Gulf  of  Valencia,  present  marine 
Pliocene  and  Pleistocene  deposits  and  have  been  raised. 

J.  W.  Gregory  discusses  raised  beaches  and  variations  of  sea  level.  He  points  out 
that  raised  beaches  in  Scotland,  Italy,  Equatorial  Africa,  and  .Australasia  owe  their 
position  to  local  changes  in  the  level  of  the  earth’s  crust  and  concludes  that  “the 
existing  raised  beaches  and  the  upward  growth  of  coral  reefs  into  atolls  are  due  to 
local  variations  in  the  level  of  the  land  and  not  to  a  general  rise  and  fall  of  the  sea.’’ 
Land  oscillations  in  southern  England  during  the  closing  stages  of  the  Neolithic 
depression  are  treated  by  C.  J.  Gilbert. 

While  no  full  agreement  should  be  expected  from  studies  of  so  different  regions  by 
so  many  investigators,  more  positive  results  would  have  been  reached  if  one  or  two 
fundamental  principles  concerning  sea  level  and  related  problems  had  been  more 
generally  appreciated.  Since  the  Pleistocene  glaciers  and  ice  sheets  must  have  been 
built  of  ice  from  water  removed  from  the  oceans,  the  sea  level  must  have  fluctuated 
with  the  growth  and  shrinking  of  the  ice  masses.  According  to  recent  calculations 
sea  level  at  the  climax  of  the  last  glaciation  may  have  stood  90  to  too  meters,  and 
during  the  greatest  glaciation  120  to  130  meters,  lower  than  it  does  today  (Ernst 
.Antevs:  The  Last  Glaciation,  Amer.  Geogr.  Soc.  Research  Ser.  No.  17,  1928,  p.  81; 
Georges  Dubois:  Donnt'es  numeriques  relatives  aux  glaciations  quaternalres.  Bull. 
As5«.  Amicale  de  I'Inst.  Set.  Ghl.  de  Strasbourg,  1930,  p.  35;  Vaind  Tanner:  Etudes 
sur  le  systeme  quaternaire.  Bull.  Commission  Geol.  de  Finlande,  No.  88,  1930,  pp.  298, 
299,  and  502).  The  fluctuations  of  ocean  level,  being  universal,  should  be  considered 
in  every  case  of  Pleistocene  terraces  even  if  the  observed  phenomena  can  be  reasonably 
explained  without  them.  Thus  Pacheco’s  conclusion  of  the  stability  of  the  north 
coast  of  Spain  since  the  beginning  of  the  last  gbcial  epoch  can  hardly  be  correct.  If 
the  modern  shore  line  coincides  with  the  glacial  shore  line  the  land  must  have  risen 
in  late  Quaternary  time  the  same  amount  as  has  sea  level.  The  large  Pleistocene  and 
Paleo- Neolithic  movements  of  the  shore  line  described  by  Gilbert  were  probably  in 
part  due  to  fluctuations  of  sea  level.  After  admitting  that  sea  level  must  change  (ora 
number  of  reasons,  Gregory  proceeds  to  pick  out  shore  lines  that  probably  everyone 
would  regard  as  raised  by  local,  frequently  differential,  uplift  of  the  land:  and  he 
regards  them  as  evidence  for  the  conclusion  quoted  above,  which  actually  amounts 
to  a  denial  of  fluctuations  of  ocean  level. 

Whether  or  not  sea  level  stood  higher  than  at  present  during  the  postglacial 
temperature  maximum  is  a  problem  of  its  own.  When  it  is  realized  that  the  melting 
down  of  all  existing  ice  would  raise  sea  level  only  some  40  to  60  meters  (.Antevs: 
Marine  Terraces,  Amer.  Journ.  of  Sci.,  Ser.  5,  Vol.  17,  1929,  p.  42;  Dubois:  loc.  cit., 
P-  35)1  that  the  .Antarctic  ice  is  not  easily  turned  into  water,  and  that  fluctuations 
of  sea  level  may  largely  be  due  to  storing  and  release  of  water  from  glaciers,  it  be¬ 
comes  clear  that  most  raised  beaches  in  the  first  place  owe  their  position  to  land 
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upheaval.  But  the  conditions  are  very  complicated,  and  locally  adequate  explana¬ 
tions  frequently  prove  to  be  insufficient  and  incorrect  when  wider  areas  and  general 
principles  are  taken  into  consideration.  Ernst  Antevs 

Map  Making  from  Aerial  Photographs 

M.  lloTiNE.  Surveying  from  Air  Photographs,  xi  and  250  pp.;  map,  diagrs.,  ills.; 
bibliogr.,  index.  Richard  R.  Smith,  Inc.,  New  York,  1931.  $fi.oo.  10  x  8 
inches. 

Captain  M.  Hotine  has  been  for  a  number  of  years  research  officer  to  the  Air 
Survey  Committee  of  the  British  War  Office  and  is  generally  accepted  as  being  the 
leading  authority  on  aerial  surveying  methods  in  Great  Britain.  His  book  is  virtually 
a  textbook  on  the  making  of  maps  from  aerial  photographs  according  to  the  British 
school  of  thought  on  the  subject,  and  the  material  is  mostly  drawn  from  the  more 
detailed  treatises — namely  the  seven  professional  papers  of  the  Air  Survey  Com¬ 
mittee,  five  of  which  have  been  written  by  Captain  Hotine  himself. 

Thoroughly  to  appreciate  the  book  one  must  have  some  understanding  of  the 
philosophy  behind  the  development  of  the  methods  described.  The  author  em¬ 
phasizes  the  practical  aspect  of  his  subject.  "  Measurement,”  he  says  in  the  preface, 
“is  considered  as  a  means  to  an  end,  and  not  as  an  end  in  itself.”  And  further,  “Sim¬ 
plicity  and  cheapness  are  mainly  to  be  achieved  by  approximation,  and  approxima¬ 
tions  are,  therefore,  introduced  to  the  fullest  extent  consistent  with  the  attainment 
of  the  desired  result.” 

The  first  four  chapters  describing  the  characteristics  of  air  photographs  and 
their  interpretation,  outlining  the  principles  of  perspective  and  stereoscopic  examina¬ 
tion,  and  defining  some  of  the  practical  applications  of  air  photographs,  serve  as 
an  introduction  to  the  remainder  of  the  book.  This  starts  out  with  an  admirably 
condensed  treatise  on  aerial  perspective  (Ch.  5),  including  the  essential  theory  of  con¬ 
structing  perspective  grids  on  low  and  high  obliques  and  a  discussion  of  the  magnitude 
of  height  and  tilt  distortions  due  to  the  assumption  that  the  principal  point  can  be 
taken  as  the  center  for  measuring  horizontal  directions  instead  of  the  plate  plumb 
point  and  isocenter  respectively.  This  section  is  introduced,  apparently,  as  a  pre¬ 
liminary  to  justifying  the  approximations  employed  later  in  mapping  from  simple 
stereoscopic  pairs  (Ch.  ql.  This  chapter  ends  with  an  excellent  presentation  of  the 
theory  of  perspective  transformation  or  photo  rectification  which  states  the  proper 
procedure  for  rectifying  scale  and  tilt  by  projection  printing. 

The  subject  of  camera  calibration  or  the  determination  of  the  principal  point 
and  principal  distance  follows,  and  then  comes  a  chapter  on  the  practical  application 
of  mapping  from  single  photographs.  The  procedure  in  working  the  Canadian  grid 
method  is  described,  the  theory  having  been  started  in  Chapter  5.  The  plotting 
of  nearly  vertical  or  low  oblique  photographs  by  grid  methods  is  dismissed  as  im¬ 
practical  except  where  a  close  ground  control  already  exists,  and  it  is  shown  that  recti¬ 
fication  by  reprojection  is  the  better  method.  Captain  Hotine  here  states  that  the 
amount  and  direction  of  tilt  and  the  position  of  the  camera  at  the  moment  of  exposure 
can  be  computed  by  a  variety  of  more  or  lesss  complicated  mathematical  methods 
that  have  now  been  universally  abandoned  for  mapping  purposes.  He  goes  on  to 
describe  a  process  of  trial  and  error  whereby  these  constants  may  be  determined. 
The  chapter  ehds  with  a  description  of  the  methods  employed  in  map  revision, 
including  the  use  of  the  epidiascope,  an  instrument  whereby  the  photograph  is 
rectified  by  projection  onto  a  screen  or  drawing  board. 

Then  comes  a  discussion  of  the  theory  of  mapping  from  stereoscopic  pairs.  The 
meaning  of  true  stereoscopic  correspondence  when  the  two  camera  axes  at  each  end  of 
the  air  base  have  not  been  directed  perpendicularly  to  the  air  base  or  parallel  to 
themselves  is  made  admirably  clear,  and  Captain  Hotine  points  out  that  Fourcade’s 
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stereogoniometer  is  the  only  existing  compound  stereoscope  that  is  theoreticallv 
correctly  designed.  However,  the  Fourcade  stereogoniometer  still  leaves  much 
computing  to  be  done.  In  other  words,  though  actual  correspondence  between 
a  pair  of  photographs  is  easily  and  correctly  obtained,  the  measurements  read  on 
the  instrument  do  not  give  directly  what  is  wanted, -namely  the  rectangular  coordi¬ 
nates  of  the  air  stations  and  the  tilt,  swing,  and  orientation  of  the  camera  axis  with 
reference  to  the  ground  plane.  Doubtless  when  a  plotting  mechanism  is  attached 
to  the  Fourcade  instrument  the  process  will  be  somewhat  simplified,  but  there  still 
seems  room  for  a  machine  designed  theoretically  correctly  which  will  in  addition 
read  the  six  plate  constants  directly.  These  now  have  to  be  computed,  and  the 
formulae  for  doing  so  that  have  been  developed  are  still  quite  lengthy.  An  approxi¬ 
mate  way  of  doing  this  in  a  simple  stereoscope  is  given;  but  this  method,  as  Captain 
Hotine  points  out,  takes  just  as  long  as  when  a  compound  stereoscope  is  used. 
However,  the  discussion  of  the  errors  introduced  by  the  use  of  the  simple  stereoscope 
enables  comparatively  simple  formulae  to  be  developed  for  making  the  necessary 
corrections  to  parallax  measurements  for  height. 

All  the  preceding  theory  and  discussions  of  errors  have  been  leading  up  to  a 
statement  of  a  definite  procedure  for  mapping  from  stereoscopic  pairs  (Ch.  9). 

The  method  of  plotting  plan  positions  depends  on  intersecting  subsidiary  control 
in  the  overlap  of  the  first  pair  of  photographs  of  a  strip  and  using  this  intersected 
control  to  resect  the  position  of  the  next  photograph.  This,  of  course,  is  an  applica¬ 
tion  of  the  familiar  radial  control  principle  that  has  been  in  practice  in  the  United 
States  for  a  considerable  period.  .After  giving  the  amount  of  control  desirable, 
assuming  the  tilt  is  less  than  2®  and  there  is  not  more  than  a  to  per  cent  range  in 
relief,  the  question  of  contouring  is  considered.  The  conclusions  are  reached:  that 
for  topographic  mapping  an  entirely  adequate  result  can  be  obtained  by  simple 
stereoscopic  interpolation  more  rapidly  than  and  at  a  fraction  of  the  cost  of  plotting 
automatically  in  a  machine;  that  for  the  purposes  of  obtaining  spot  heights  for 
stereoscopic  interpolation  it  can  be  assumed  that  for  rough  surveys  or  stabilized 
flying  the  photographs  are  untilted;  that  for  a  somewhat  higher  class  of  work  or  less 
accurate  flying  the  application  of  approximate  tilt  corrections  to  measured  parallax 
differences  is  warranted;  and  that  where  the  greatest  possible  accuracy  is  deemed 
necessary  it  is  essential  to  resort  to  measurements  made  on  a  compound  stereoscope 
as  described  in  a  later  chapter  on  the  Fourcade  stereogoniometer  where  is  given 
the  detailed  procedure  for  placing  a  pair  of  overlapping  photographs  in  stereoscopic 
correspondence  and  making  measurements  therefrom. 

Then  follows  in  great  detail  the  step-by-step  procedure  for  carrying  out  a  topo¬ 
graphical  survey  by  the  .Arundel  and  Clova  methods,  which  are  the  outcome  of  the 
above  conclusions.  In  the  reviewer’s  opinion  Captain  Hotine  is  justified  in  relegating 
the  plotting  of  detail  to  the  skilled  draftsman  armed  with  a  simple  stereoscope. 
However,  the  determination  of  the  minor  control  points  and  spot  heights  will  always 
be  best  obtained  instrumentally,  and  the  perfection  of  aerial  surveying  will  not  be 
accomplished  until  this  can  be  done  speedily  and  with  only  a  small  fraction  of  the 
computation  now  necessary.  In  fairness  to  the  various  plotting  machines  at  present 
on  the  market  it  should  be  pointed  out  that,  in  spite  of  the  fact  that  theoretically 
they  have  not  been  constructed  so  as  to  obtain  stereoscopic  correspondence  quickly, 
nevertheless  once  it  has  been  obtained  the  minor  control  necessary  for  sketching 
can  be  determined  much  more  quickly  than  by  the  approxintate  methods  set  forth 
in  this  chapter.  Doubtless  this  is  the  reason  that  the  second  model  of  the  Fourcade 
stereogoniometer  will  be  fitted  with  a  plotting  mechanism. 

The  subject  of  mosaics  is  taken  up,  and  after  a  statement  of  their  various  uses 
and  disadvantages  it  is  shown  that  the  best  way  and  possibly  the  quickest  method  of 
compiling  strip  mosaics  is  by  drawing  up  a  minor  control  compilation  by  the  radial 
method  already  described. 
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The  concluding  chapter  is  devoted  to  a  historical  account  of  the  development 
of  stereoscopic  plotting  machinery  and  very  brief  descriptions  of  the  various  models 
on  the  market.  Possibly  owing  to  the  too  great  condensation  of  these  descriptions 
this  chapter  is  the  least  satisfactory  in  the  book.  Captain  Hotine  chivalrously 
defends  the  Barr  and  Stroud  photogrammetric  plotter,  familiarly  known  as  "Big 
Bertha,"  stating  dogmatically,  it  would  seem,  that  "this  is  easily  the  simplest 
machine  of  its  type.”  He,  however,  allows  his  inclination  for  caustic  comment 
considerable  play  in  his  criticisms  of  the  other  machines. 

.As  regards  the  general  set-up  of  the  book,  criticism  may  perhaps  be  made  of  the 
order  and  arrangement  of  the  subject  matter  and  of  the  oversimplification  of  figures 
intended  to  be  explanatory  to  the  text.  However,  these  are  minor  points.  The  main 
thing  is  that  the  book  is  the  first  of  its  kind  in  the  English  language  and  supplies  a 
long-felt  want.  Captain  Hotine  is  to  be  congratulated  on  most  valuable  contribu¬ 
tions  to  the  development  of  aerial  surveying  both  in  his  own  research  work  and  in 
his  writings. 

.Appalachian  Physiography 

OoiGLAs  Johnson.  Stream  Sculpture  on  the  Atlantic  Slope:  A  Study  in  the 
Evolution  of  Appalachian  Rivers,  xxii  and  142  pp.;  maps,  diagrs.,  index. 
(Columbia  Geomorphic  Studies.)  Columbia  University  Press,  New  York, 
1931.  $3.25.  X  eyi  inches. 

.\  publication  that  attempts  a  new  interpretation  of  a  physiographic  province 
of  the  size  and  complexity  of  the  Appalachian  highlands  is  especially  noteworthy 
when  that  interpretation  also  affects  the  understanding  of  the  evolution  of  topo¬ 
graphic  forms  and  dtainage  features  in  adjacent  major  provinces.  The  Appalachian 
region  has  invited  the  analytical  minds  of  our  leading  American  geologists  and 
physiographers.  In  this  book  Johnson  carries  the  analysis  much  further  through 
the  employment  of  new'  concepts  that  have  arisen  in  the  course  of  intensive  field¬ 
work,  and  he  supports  his  argument  by  evidence  that  challenges  the  reader’s  atten¬ 
tion  and  invites  further  work  on  a  high  scientific  level.  Professor  Davis,  who  supplies 
the  foreword,  characterizes  it  as  "an  investigation  which  has  linked  together  a 
whole  series  of  problems,  the  solution  of  any  one  of  which  would  be  a  notable  achieve¬ 
ment,  while  the  logical  enchainment  of  -all  of  them  is  nothing  less  than  a  physio¬ 
graphic  masterpiece.” 

The  principal  feature  of  Johnson’s  study  is  the  proposition  that  the  transverse 
drainage  of  the  Appalachian  region  was  superix}sed  from  a  coastal  plain  extending 
far  inland  across  the  Appalachian  ridges.  This  coastal  plain,  it  is  argued,  rested 
on  a  peneplain  "older  and  higher  than  the  highest  surface  (Schooley  or  Kittatinny) 
preserved  in  the  present  topography.”  The  argument  involves  the  analysis  of  the 
earlier  views  of  Davis,  Tarr,  Barrell,  Darton,  Shaw,  and  others.  Johnson  takes 
up  the  alignment  in  a  northwest-southeast  direction  of  the  water  gaps  of  the  present 
drainage  and  the  wind  gaps  of  recently  diverted  drainage  in  successive  ridges  of  the 
Appalachians  and  finds  that  the  difficulties  that  have  arisen  in  explaining  that 
alignment  are  overcome  if  we  provide  a  coastal  plain  cover  for  the  southeastward¬ 
flowing  streams,  these  streams  having  had  their  initial  courses  determined  upon 
strata  that  rested  on  an  older  peneplane  whose  projection  would  carry  it  "high 
above  the  Schooley  surface.”  Johnson  quotes  Karl  Ver  Steeg,  who  has  investigated 
.Appalachian  wind  gaps  and  water  gaps  and  has  found  that  "profiles  of  the  ridge 
crests  slope  very  faintly  downward  for  long  distances  toward  both  the  present  water 
gaps  and  ancient  water  gaps  changed  by  stream  capture  into  wind  gaps.”  The 
phenomenon  is  widespread  and  seems  to  require  a  general  explanation  of  the  sort 
that  Johnson  proposes.  The  greater  part  of  the  book  is  a  detailed  analysis  of  a 
highly  competent  sort  of  the  facts,  region  by  region,  upon  which  this  sweeping 
generalization  depends. 
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Frank  J.  Wright.  The  Older  Appalachians  of  the  South.  Ills.,  bibliogr.  Reprint 
from  Denison  Unit.  Bull.,  Journ.  of  the  Set.  Laboratories,  Vol.  26,  1931,  pp. 
143-250. 

.\  discussion  of  the  physical  history  of  the  broad  mountainous  upland  of  the 
Southern  .Xppalachians  bordered  on  the  east  by  the  steep  escarpment  of  the  Blue 
Ridge  and  on  the  west  by  resistant  sandstone  and  quartzite  ridges.  The  Piedmont 
at  the  foot  of  the  Blue  Ridge  and  the  Appalachian  Valley  west  of  the  quartzite 
ridges  are  related  in  their  erosional  history,  and  their  erosion  surfaces  “extend 
up  into  the  mountains  in  the  form  of  mature  valleys  and  even  local  peneplanes" 
Such  is  the  conclusion  of  the  author,  who  has  extended  his  field  studies  to  the  Newer 
.Appalachians  and  the  Appalachian  Plateau  in  order  to  test  the  general  application 
of  his  working  hypothesis. 

It  is  the  opinion  of  the  author  that  “  Perhaps  the  most  original  idea  in  the  present 
paper  is  the  tracing  of  the  Harrisburg  surface  from  broad  low-lying  areas  underlain 
by  weak  rock  up  to  high-lying  local  basins  underlain  by  rocks  of  moderate  resistance 
and  held  by  up  resistant  rock  barriers  across  the  streams.  It  furthermore  brings 
out  the  interesting  relationship  between  two  erosion  surfaces  where  the  lower  one 
rises  locally  up  to  within  several  hundred  feet  of  the  higher  regional  surface  near 
the  heads  of  the  streams.  This  is  illustrated  in  the  cr>'stalline  area  and  in  the  .Appala¬ 
chian  Plateau  just  west  of  the  scarp.  This  aspect  of  the  present  interpretation 
contrasts  sharply  with  the  early  views  of  Keith  .  .  .  ,  who  placed  in  four  different 
cycles  the  erosion  remnants  which  are  here  referred  to  one." 

.Above  the  Harrisburg  level  Wright  identifies  the  Schooley  Peneplane,  the  oldest 
erosion  surface  in  the  region  and  one  that  is  represented  in  part  by  the  summit  of 
the  Blue  Ridge,  while  certain  mountain  groups,  such  as  the  Great  Smoky  Moun¬ 
tains,  rise  two  thousand  feet  or  more  above  that  level.  The  highest  summits  are 
explained  with  difficulty,  but  three  possible  interpretations  are  noted:  (i)  that  they 
are  monadnocks  on  the  Schooley  surface,  (2)  an  up-arched  portion  of  that  surface, 
or  (3)  remnants  of  still  older  levels.  The  excellent  photographs  are  carefully  located 
and  technically  well  taken,  and  the  text  represents  in  the  main  a  detailed  analysis, 
subregion  by’  subregion,  of  the  Southern  Appalachians  in  the  light  of  the  foregoing 
generalizations. 

Hydrography  of  the  Upper  Colorado  Basin 

Ralf  R.  Woolley.  The  Green  River  and  Its  Utilization.  456  pp.;  maps,  diagrs., 
ills.,  index.  U.  S.  Geol.  Survey  Water-Supply  Paper  618.  Washington,  1930. 
9x6  inches. 

Robert  Follansbee.  The  Upper  Colorado  River  and  Its  Utilization.  394  pp.; 
maps,  diagrs.,  ills.,  index.  U.  S.  Geol.  Survey  Water-Supply  Paper  617.  Wash¬ 
ington,  1930.  9x6  inches. 

Hugh  D.  Miser.  The  San  Juan  Canyon,  Southeastern  Utah.  80  pp.;  map,  diagrs., 
ills.,  index.  U,  S.  Geol.  Survey  Water-Supply  Paper  538.  Washington,  1924- 
9x6  inches. 

The  Upper  Colorado  Basin,  the  source  of  the  water  supply  of  the  Colorado  River, 
is  allotted  7,500,000  acre  feet  of  water  by’  the  Colorado  Compact.  The  surplus 
water  over  the  actual  needs  of  this  area  is  fed  to  the  Lower  Colorado  Basin  to  increase 
the  like  amount  allotted  to  the  Lower  Basin;  and  this  surplus  is  a  vastly  important 
item  in  view  of  the  present  demands  of  the  Lower  Basin  area,  Mexico,  and  southern 
California,  which  are  not  satisfied  by  the  allotment.  The  careful  study  of  the  three 
great  tributary  basins  of  the  Colorado  River  may  be  after  all  a  deciding  factor  m 
settling  the  disputes  of  the  water  claimantsof  the  Southwest  (compare  pp.3*5"3'’)’ 
The  San  Juan  River  with  a  basin  of  25,800  square  miles  has  an  annual  run-off  of 
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more  than  2,500,000  acre  feet,  or  16  per  cent  of  the  total  waters  turned  into  the 
Colorado  River.  I’ractically  no  part  of  this  water  can  be  used  in  the  Upper  Basin, 
as  the  canyon  character  of  the  stream  forbids  any  extensive  settlement.  The  San 
Juan,  however,  is  a  muddy  stream  and  carries  to  the  Colorado  River  its  great  burden 
of  silt;  and  here  rather  than  elsewhere  appears  to  be  the  place  to  consider  the  possi¬ 
bility  of  checking  the  silt  that  otherwise  will  be  deposited  in  the  Hoover  (Boulder) 
Dam  catchment  l)asin. 

The  (  ireen  River,  with  an  area  of  45,000  square  miles,  has  a  run-off  of  5,700,000 
acre  feet.  38  |)er  cent  of  the  Colorado  River  waters.  There  are  652,500  acres  of  this 
basin  under  irrigation,  and  it  is  estimated  that  1,782,000  acres  are  all  that  can 
be  irrigated.  When  this  limit  is  reached  there  will  still  be  a  considerable  volume  of 
water  for  the  C'olorado  River.  The  present  market  for  power  in  the  Green  River 
liasin  is  small,  but  the  Denver  district  and  the  Salt  Lake  area  may  eventually  look 
in  this  direction  for  power. 

The  rp|)er  Colorado  River  (formerly  the  Grand  River)  with  an  area  of  26,500 
square  miles  has  an  annual  run-off  of  6,8oo,o(X)  acre  feet,  or  46  per  cent  of  the  waters 
of  the  C'olorado  River.  The  basin  contains  545,000  acres  of  irrigated  land  and 
66q.(MM)  acres  additional  that  may  be  irrigated. 

From  the  Upper  Colorado  six  transmountain  diversions  have  been  constructed 
which  deduct  from  the  waters  available  for  the  Basin;  evaporation  is  a  considerable 
item  and  takes  a  heavy  toll,  especially  where  storage  is  considered  necessary;  and 
irrigation,  present  and  future,  will  further  reduce  the  discharge  of  this  tributary. 
These,  however,  do  not  excessively  diminish  the  discharge  of  waters  to  the  l.ower 
Ifasin.  Any  increase  in  the  water-power  development  does  not  appear  necessary  since 
the  |>opulation  has  not  increased  within  twenty  years  and  shows  no  indications  of 
future  growth.  The  present  utilities  plants  are  expected  to  supply  all  demands  for 
some  time  to  come. 

•All  these  figures  are  given  as  averages,  and  if  the  average  flows  are  maintained 
then  there  appears  to  be  a  sufficient  amount  of  water  not  usable  in  the  Upper  Colo¬ 
rado  Basin  to  yield  not  only  the  7,500,000  acre  feet  allotment  but  also  a  surplus  to 
the  l.ower  Basin.  But  the  tables  published  with  these  reports  show  that  the  depar¬ 
tures  from  the  averages  are  large  and  that  years  of  meager  rainfall  occur.  When 
such  occasions  arise  there  must  be  now  and  in  the  future  some  stringent  planning 
if  los.ses  and  suffering  are  to  l.e  avoided. 

Some  E.\rly  M.\ps  of  Texas 

^tephkn'  F.  .Ai'stin.  Three  Manuscript  Maps  of  Texas;  With  Biographical  and 
Bibliographical  Notes  by  Carlos  E.  Castafieda  .  .  .  and  Early  Martin,  Jr. 
xvi  and  55  pp.;  maps,  ills.  Privately  printed,  Austin,  Texas,  1930.  $25.00. 
17  x  12)^  inches. 

We  think  of  Stephen  F.  Austin  as  a  statesman,  “the  founder  of  Anglo-Texas 
and  the  man  who  for  sixteen  years  steered  safely  the  infant  colonies  through  the  shoals 
and  pitfalls  of  Mexican  politics  till  they  were  strong  enough  to  achieve  independence.” 
He  was  also  a  skilled  and  conscientious  cartographer.  Several  manuscript  maps 
compiled  by  him  have  been  preserv'ed,  and  one  of  them  (that  of  1829)  was  published 
by  11.  S.  Tanner  at  Philadelphia  in  1830.  The  earliest  dates  from  1822  and  seems 
to  have  been  based  to  a  considerable  extent  on  a  map  drawn  by  Fr.  Jose  Maria 
I’uelles.  1807.  Far  more  complete  was  a  map  of  1829.  Here  for  the  first  time  we 
have  a  really  satisfactory  representation  of  the  region.  Austin  writes:  “I  have 
Kiven  much  labor  to  the  compilation  of  this  map.  It  is  all  original  with  the  exception 
of  the  observations  of  His  Excellency  Senor  Teran,  noted  at  the  bottom.  There 
was  no  map  or  plot  of  Texas  to  serve  me  as  a  guide.”  He  goes  on  to  discuss  in  the 
critical  terms  of  a  true  scientist  the  relative  accuracy  of  different  parts  of  his  map. 
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The  map  is  based  on  "material  and  information  [gathered]  from  travelers,  surveyon 
and  [Austin’s]  own  personal  expeditions  about  the  various  sections  of  the  vut 
territory  he  was  trying  to  map."  Among  the  Austin  papers  in  the  University  of 
Texas  are  eighteen  sketch  maps  of  different  parts  of  this  territory,  evidently  prepsisj 
as  a  basis  for  the  general  map. 

.Austin’s  maps  of  1822  and  1829  with  a  Spanish  draft  of  the  latter  and  a  Mexicu 
map  of  1826  (of  which  Austin  was  apparently  ignorant)  are  reproduced  in  the  volumt 
under  review,  together  with  a  biographical  sketch  of  Austin  and  commentary  on  hk 
and  earlier  maps  of  Texas.  The  reproductions  are  printed  in  brown  ink  on  cream- 
colored  paper.  The  two  original  Austin  maps  are  done  in  half-tone,  and  unfortunately 
many  of  the  names  are  almost  or  quite  illegible,  even  through  a  magnifying  glam. 
This  is  a  pity  in  a  costly  work  published  in  an  edition  limited  to  55  copies.  There 
is  sometimes  justification  for  reproductions  of  early  maps  upon  which  the  naroei 
cannot  be  read,  when  the  purpose  is  merely  to  show  the  broad  outlines.  If,  however, 
maps  are  to  be  used  by  scholars  as  a  basis  for  original  studies,  to  reprint  them  with 
parts  illegible  would  seem  equivalent  to  reprinting  an  historical  text  from  which 
words  here  and  there  were  indiscriminately  omitted. 


The  United  States  Airways 


General  Airway  Information.  184  pp.;  maps,  diagrs.,  ills.  U.  S.  Dept,  of  Commerce, 
Aeronautics  Br.,  Airway  Bull.  No.  /,  Washington,  1931. 

“This  bulletin  and  its  companion  publication.  Airway  Bulletin  No.  2,  Descriptioni 
of  .Airports  and  Landing  Fields  in  the  United  States,  supersede  the  loose-leaf  airway 
bulletins  published  by  the  Aeronautics  Branch  in  the  past  on  matters  essential  to 
the  safe  and  reliable  operation  of  aircraft  in  cross-country  operations." 

The  Bulletin  under  review  is  copiously  illustrated.  A  series  of  98  sectional  mapi 
similar  to  the  well  known  “strip  maps”  issued  by  the  .A.  A.  A.  shows  facilities  along 
the  airways.  Other  maps  for  the  United  States  as  a  whole  show'  the  federal  airway 
system,  radio  range  and  radio  broadcasting  stations,  teletype  circuits,  and  airports 
of  entry.  The  radio  broadcasting  stations  and  the  teletype  circuits  have  been 
established  by  the  Department  of  Commerce  chiefly  for  the  prompt  disseminatioa 
of  weather  reports  and  forecasts.  The  weather  service  has  been  organized  and 
is  maintained  by  the  Weather  Bureau.  A  fairly  detailed  description  of  this  service 
is  given,  together  with  instructions  for  the  operation  of  the  radio  and  teletype 
systems,  to  assure  as  prompt  transmission  as  possible. 

More  than  two-fifths  of  the  bulletin  is  devoted  to  brief  summaries  of  meteorological 
conditions  by  states.  The  weather  elements  discussed  are  those  of  most  concern 
in  connection  with  the  safety  and  efficiency  of  flying  activities,  including  cloud 
frequency  and  height,  fog,  visibility,  heavy  rain  and  snow,  depth  of  snow  on  ground, 
thunderstorms,  surface  winds,  and  upper  w  inds.  The  last  item,  upper  winds,  is  not 
given  for  all  of  the  states,  as  data  were  not  available  when  the  summaries  were 
prepared.  Records  of  upper  winds,  ceiling,  and  visibility  are  now  being  secured, 
which  will  make  possible  and  desirable  a  revision  within  the  next  two  or  three  years. 

The  bulletin  brings  out  rather  strikingly  the  rapid  development  that  has  taken 
place  in  the  organization  of  navigational  and  meteorological  aids  for  a  country-wsle 
system  of  airways  since  the  passage  of  the  Air  Commerce  Act  in  1926. 

W.  R.  Gregg 


Correction 

Tom  Gill.  Tropical  Forests  of  the  Caribbean.  Tropical  Plant  Research  Founda¬ 
tion,  Washington,  D.  C.,  1931.  The  price  of  this  book  was  incorrectly  stated 
in  the  review  published  in  the  January  number  of  the  Geographical  Rnneu 
(p.  165).  The  price  is  $5.00. 


